Flow Properties of Lubricating Oils Under Pressure 
S. J. HAHN, DR. H. EYRING, I. HIGUCHI and DR. T. REE 


The Studebaker-Packard Twin Traction Differential —Its Problems 
and Limitations 


O. K. BUTZBACH and PAUL IZDEPSKI 


Packaging — An Essential Service 


A. D. MURPHY 
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“In 14 months...not 
a single bearing 


Conveyor-stacker handling moist, 
sticky material which builds 
up on the rollers. 


lubrication failure 
with lithium-base grease!” 


THE PROOF !IS IN THE PERFORMANCE... 


lithium-base orease 


does the job... 


and does it better! 


Ore unloading conveyor rollers. 
handling 200 tons of 
ore per hour. 


Pinion gear transmitting power 
from 600 h.p. motor 
to a ball mill. 


Pan Conveyor handling hot clinker 
(1600°F), roller bearings in 
dusty, moist atmosphere. 


V.A. Wemco classifier, pari of wet 
grinding system, lower bearing 
submerged in hot sludge. 


Leach tanks handling hot slurry, 
agitators driven by Falk 
gear reducing units. 


Here’s a report of our own experience with lithium- 
base grease under extreme industrial service condi- 
tions, Approximately 95% of the grease used in the 
plant of AMericaN LitHiuM CHeEMICcALs, Inc., our 


above give graphic evidence of the rugged bearing 
service requirements in this plant where lithium ores 
are processed into high-grade lithium hydroxide, 
itself an important ingredient in lithium-base grease. 


subsidiary at San Antonio, Texas, is lithium-base, 
one-type grease. In fourteen months operation we 
have not been able to trace a single cause for bearing 


Performance like this is why grease chemists, manu- 
facturers, marketers and users all attest to the superi- 
ority of lithium-base...the one grease in place of 


failure to the lubricant used. The on-the-spot photos many for efficient and economical operation. 


American Potash & Chemical Corporation 


3030 West Sixth Street + Los Angeles 54, California 


Want to know more about TRONA 

lithium hydroxide monohydrate ? Send for our 
technical bulletin on this important 

chemical ingredient in lithium-base greases. 


LOS ANGELES * NEW YORK * SAN FRANCISCO * ATLANTA * PORTLAND (ore.) 


Export Division: 99 Park Avenue, New York 16, New York 
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Stuart’s Sturaco XL Base is a new and 
improved sulphur-chlorine-lead base for 
use in the compounding of heavy-duty gear 
lubricants meeting today’s modern auto- 
motive service requirements. 


Sturaco XL Base has been developed as a 
result of Stuart’s continuous research pro- 
gram on automotive gear lubricants. We 
have been a leading supplier of finished gear 
lubricants to Ford Motor Company (M2C28A 
& B; M4642D & E), General Motors Corpo- 
ration (GM4735M ), and the Chrysler Corpo- 
ration (MS-1220)—your assurance of uni- 
form, high quality from Sturaco XL Base. 


For complete technical data and prices, 
write today. 


SINCE 1865 


D. A. STUART OIL CO., LIMITED 


2727 SOUTH TROY STREET 
CHICAGO 23, ILLINOIS 
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Sturaco XL Base specifications 


Saponifiable 

API Gravity 

8.22 to 8.33 
Timken Test 


10.0% by weight of Sturaco XL Base in SAE 90 
stock carries 50 pound minimum Timken machine 
lever load. 


28.5% by weight of Sturaco XL Base in SAE 90 
stock carries 80 pound minimum Timken machine 
lever load. 


AUTOMOTIVE 
LUBRICANTS 
DIVISION 


> 
improved 

DRUM 
F.O.B. Chicago or Bayonne, N. J. = 
— 
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it's time to say WITCO 
for your grease-making stearates! 


| 


—and here’s why. You'll find that Witco Witco Stearates for the grease 
stearates are uniform, free from foreign industry include: 
matter, with low moisture and low soluble Aluminum Stearates 


salt content. They’re specifically designed (medium, high and very high gels) 
Lead Naphthenate 


Lithium Stearate 


for transparent waterproof greases... 
range from medium to extremely high gels 
of excellent stability, smoothness, color Bari Calei Lead, M 
A, » arium, Calcium, Lead, Magnesium 
and strength. * Sodium Stearates to meet 
special requirements 


Lithium Hydroxystearate 


Write today for technical data and samples. 


WITCO CHEMICAL COMPANY 
122 East 42nd Street, New York 17, N.Y. 


Chicago * Boston * Akron * Atlanta * Houston ¢ Los Angeles 
San Francisco * London and Manchester, England 
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Complete Filmed Volumes 


WITH the completion of photography 
on all bound volumes of the NLGI/ 
Spokesman, the entire set of 21 books 
may now be purchased on microfilm 
from University Microfilms, Ann Ar- 


bor, Michigan. Before, only books 
XIV through XXI were on film. Vol- 
umes are contained on rolls of film 
(above) measuring three and three- 
quarters inches in circumference, for 
easy and convenient use and storage. 


Veresit, fabrica de productos, qui- 
micos, of Buenos Aires, Argentina have 
affiliated with the Institute in the ca- 
pacity of an NLGI Technical member. 
Dr. Alexander Erdely serves as both 
Company and Technical Representa- 
tive for this new member, the seventh 
to join the Institute since the first of the 
year. 


Raffineries Imperator, new overseas 
NLGI Active member, has named 
Constantin Karpitsky in both capaci- 
ties as Company and Technical Rep- 
resentative to the Institute. 
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News About NLGI 


NLGI Wheel Bearing Manual Gets Widespread Publicity 


President Cubiccioti Featured in Marketing Magazine 


NLGI received recognition in two 
trade publications during the month 
of April . . . features were run on the 
Institutute’s wheel bearing manual 
and on R. Cubicciotti. The entire “Rec- 
ommended Practices for Lubricating 
Front Wheel Bearings” was repro- 
duced in a_ two-and-a-half page 
spread of the April 16 issue of Th> 
Gasoline Retailer, offering the Insti- 
tute widespread publicity and distrib- 


SERVICE AIDS 


NLGI MOVIE — “Grease, the 
Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 minutes, now 
released. First print $600, 
second print $400, third 
and subsequent orders 
$200 each (non members 
add $100 to each price 
bracket). 


VOLUME XX — Bound volume 
of the NLGI SPOKESMAN 
from April, 1956 through 
March, 1957. An excellent 
reference source, sturdily 
bound in a handsome green 
cover ... $7.00 (NLGI mem- 
ber price) and $10.00 (non- 
member) plus postage. 


VOLUME XXI—Bound volume 


uting further the prop2r method of lu- 
bricating wheel bearings as recom- 
mended by NLGI for many years now. 

Printers’ Ink, a marketing magazine, 
featured R. Cubicciotti in a regular 
section of the publication entitled 
“The Sale | Never Forgot.” The April 
25 issue recounted a lubrication prob- 
lem of the 30’s that Mr. Cubicciotti 
solved by selling quality, not price, to 
boost sales. 


Send Orders to: National Lubricating Grease 
Institute, 4638 Nichols Parkway, Kansas City, Mo. 


of the NLGI SPOKESMAN 
from April, 1957 through 
March, 1958. Contains 34 
articles and features deal- 
ing with lubricating greas- 
es and gear lubricants . . . 
$7.00 (NLGI member price) 
and $10.00 (non-member) 
plus postage. 


BONER’S BOOK—Manufacture 
and Application of Lubricat- 
ing Greases, by C. J. Boner. 
This giant, 982-page book 
with 23 chapters dealing 
with every phase of lubri- 
cating greases is a must for 
everyone who uses, manu- 
factures or sells grease lu- 
bricants. A great deal of 
practical value. $18.50, 
prepaid. 


ages 
® 
| 
| 
& a 
© 


Lubricants for American Industry made better with 


METASAP 
METALLIC 
SOAPS 


To help meet and beat the challenges of modern industry for ever- 
better lubricants, experienced manufacturers look to Metasap. 


Temperature resistant, water repellent and stable, lubricant greases 
made from Metasap Metallic Soaps provide advantages that assure 
better performance under most exacting conditions. Because they 
do not bleed, cake, freeze, evaporate or dissolve, they give top 
performance under all conditions. 

More and more, industry depends on the clear, moisture-free 
lubricating greases based on Metasap Metallic Soaps. Chances 
are you already use Metasap Metallic Soaps in your products. 
If not, don’t delay any longer. Write today for complete details. 
And remember, behind all Metasap products stands Metasap 
Technical Service—ready to attend promptly to all inquiries and 
requests. Metasap Chemical Company, Harrison, N.J. 


METASAP METALLIC SOAPS 


Aluminum Stearate GM For 
heavy greases 


Metasap 537 For firm greases 
without cracking or bleeding 


Metavis 540 For low-viscos- 
ity greases 


Metavis 543 For stringiness 
and body 


Metasap 598 For bodying ac- 
tion to extreme degree 


Metasap M-254 Now new and 
improved to give more uniform 
and high drop points. M-254 
is a modified aluminum metallic 
soap which produces the usual 
transparent greases with petro- 
leum oils. In addition, the drop 
points of the greases are con- 
sistently above 300°F, when 
made to a worked penetration 
of 270-290 from oils having at 
least 600 seconds’ viscosity at 
100°F and M-254 


METALLIC SOAPS FOR 
RESEARCH AND INDUSTRY 


A subsidiary of 


Harrison, N.J. * Richmond, Calif. « Cedartown, Ga. 
Boston, Mass. + Chicago, Ill. « London, Canada 
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PRESIDENTS 


= By R. CUBICCIOTTI, President 


NLGI 


PAGE 


Product Research, a Consumer-Inspired Benefit 


I wonder how many members of the National Lubri- 
cating Grease Institute ever stop to think how im- 
portant the role of the consumer has been in the new 
product developments and improvements that have 
made our industry what it is today. 


It is perfectly natural, in our industry as well as 
others, for one company to seek to make a product 
that is better than the next company. Yet there re- 
mains an additional major point that deserves important 
consideration: We should take great pride in the fact 
that the constant research being conducted by mem- 
bers of the Institute has resulted in the dev elopment of 
better and more efficient types of lubricating greases 
which, in turn, have been of great benefit to the nation 
as a whole. 


Because the logical outcome of these constant im- 
provements is that any further refinements tend to be 
of a less dramatic nature than the introduction of, say, 
any new or startling innovations, we must constantly 
be on guard to maintain a proper perspective. We must 
continually remind ourselves that each little step for- 
ward that we take may have as much significance in the 
long run as the big step. 


It is in these little steps that we have succeeded in 
achieving a sense of co-operative effort throughout the 
lubricating grease industry. This is due mainly to the 
fact that such steps have alw ays been the result of 
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conscious efforts to help the consumer. And in striving 
to help the consumer the members of our industry 
have actually been of service to each other. 


The problem of multi-purpose grease is an illustra- 
tion in point. There are products on the market that 
are specified for multi-purpose application. However, 
manufacturers of bearings still specify any number of 
different types of grease for their product. The fact 
of the matter is that bearing manufacturers, as revealed 
in the recent American Lithium Institute survey, do 
not find most of the multipurpose lubricating greases 
now on the market to be entirely satisfactory. 


It also is a fact that our industry has for some time 
been trying to find the ideal multi- -purpose grease. 
While the producer who finally evolves such a product 
will have achieved a major advance in the evolution 
of lubricating grease, the achievement will not neces- 
sarily be considered a “revolutionary” development. 
It will most likely be regarded by ‘all of us as the 
logical conclusion of all the methodical research con- 
ducted over the years by many companies that have 
been spurred on by the realization of the consumer's 
needs. 


Many members of the National Lubricating Grease 
Institute will have had a share in the ultimate outcome. 
By our common efforts we will have helped the con- 
sumer and ultimately the nation. 
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“Ed, what did you do about that 


“We purchased J&L containers 


contamination problem in the drums with a new treatment of the steel surface 


on the new light products line?” 


STEEL -.-.a great name in steel 


recommended by their representative. 
The problem’s solved—they 
certainly talk our language.” 


¢ J&L steel containers provide 
engineered packaging for de- 
pendable transportation and 
safe storage. 


¢ J&Lspecialists, backed up by 
modern research, are ready 
to consult on your toughest 
packaging problems. 

® Precise fabrication and cor- 
rect specification of fittings 
and closures, 

e Prompt dependable delivery 
from nine plants 


e J&L, an integrated steel 
producer, controls container 
quality from start to finish. 


Call your nearest J&L Con- 
tainer Division office for rec- 
ommendations on your pack- 
aging problems. Or write 
direct to the Container 
Division, 405 Lexington 
Avenue, New York 17, N.Y. 
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5 Jl Jones & Laughlin | 


President: R. CUBICCIOTTI, L. Sonneborn Sons, Inc., 300 Fourth 


Avenue, New York, N. Y. 


Vice-President: F. E. ROSENSTIEHL, The Texas Co., 135 East 42nd 


Street, New York 17, N. Y. 


W. W. ALBRIGHT, Standard Oil Co. (Indi- 
ana), 910 S. Michigan, Chicago, Ill. 


D. P. CLARK, Gulf Oil Corp., Gulf Building 
Pittsburgh, Pa. 


R. CUBICCIOTTI, L. Sonneborn Sons, Inc., 
300 Fourth Avenue, New York, N. Y. 


A. J. DANIEL, Battenfeld Grease and Oil 
Corp., 3148 Roanoke Rd., Kansas City, Mo. 


H. P. FERGUSON, Standard Oil Co. of Ohio, 
Midland Bldg., Cleveland 15, Ohio 


F. R. HART, Standard Oil Co. of California, 
225 Bush Street, San Francisco, Calif. 
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THE COVER 


WITH distribution of “Grease—the 
Magic Film” now world wide in 
scope after its premiere six months 
ago, a growing audience of viewers 
like that shown on our cover are 
seeing and hearing the story of lub- 
ricating grease . . . the many kinds 
of grease and how these lubricants 
stand up under every sort of abuse. 
In part subsidized by the National 
Lubricating Grease Institute, 
“Grease—the Magic Film” tells in 26 
minutes the research and applica- 
tion, the need and the employment 
of the industry’s products. For 
further information about the pic- 
ture, turn to the six-month resume 
beginning on page 119. 


The NLGI SPOKESMAN is indexed by Industrial Arts Index and Chemica! Abstracts. Microfilm copies are available through University Microfiim, Ann 


Arbor, Mich. The NLGI nor 


ibility for the statements and opinions advanced by contributors to its publications. Views expressed in the edi- 
torials are those of the editors and do not necessarily represent the official position of the NLGI. Copyright 1958. National Lubricating Grease Institute. 
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Hydraulic-Operated 
Manhole 


New Vertical Drive 
Arrangement for 
Better Aisle 
Clearance 


Kettle completely 
lined with 
stainless steel 


STRUTHERS WELLS Corporation 


Plants at Warren 


WARREN, PA. and Titusville, Pa. 


Representatives in Principal Cities 


* truthers 
fy ells 


This is a stainless steel grease mixer 
recently completed for one of the major 
oil corporation’s grease plants in Texas. 
All parts in contact with the mix are 
made of clad or solid type 304 stainless 
steel. 

Note particularly the new vertical 
drive arrangement that permits maxi- 
mum aisle clearance around the unit 
. . . also the newly-designed hydraulic- 
operated manhole with special built-in 
safety features. These are typical of 
Struthers Wells leadership in modern, 
efficient grease making equipment. 

Are you searching for improved effi- 
ciency in your mixing operations? 
Struthers Wells will help you find it 
quickly with equipment designed to meet 
your specific requirements. 


STRUTHERS WELLS 
PRODUCTS 
PROCESSING EQUIPMENT DIVISION 


its . Quick Opening 
Special Carbon ond Alloy 


BOILER DIVISION 
BOILERS for Power and Heat... High and 
Low Pressure... Water Tube... Fire Tube... 
Package Units 

FORGE DIVISION 

«+ Pressure Vessels . . . Hydraulic 


: POUNDS of GREASE 
Ss \ 
ov 
ev 
: 
4 
: 
@) 
ote 
wr 
é 
. 
Crystal zers Direct Fired Heaters .. . 
; ond Doors 
ening 
4 Vessels hes nverters 
. 
Cylinders .. . Shofting . . . Straightening and 
> Back-up Rolls 
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8-13 API Division of Production, 
Midyear Committee Confer- 
ence, Hollywood Beach Ho- 
tel, Hollywood, Fla. 


8-13 SAE Summer Meeting, Chal- 
fonte-Haddon Hall, Atlantic 

City, N. J. 
22-28 ASTM 61st Annual Meeting, 
Hotel Statler, Boston, Mass. 


AUGUST, 1958 


10-15 National Congress of Petro- 
leum Retailers, Inc., 12th An- 
nual Session, McAllister Ho- 
tel, Miami, Florida. 


SEPTEMBER, 1958 


8 NLGI Board of Directors 
meeting, New York City, lo- 
cation to be announced. 

10-12 National Petroleum Associa- 
tion, 56th Annual Conven- 
tion, Traymore Hotel, At- 
lantic City, N. J. 

24-25 Oil Petroleum Marketers As- 
sociation Fall Conference 
and Golf Tournament, Day- 
ton Biltmore Hotel and Wal- 


nut Grove Country Club, 
Dayton, Ohio. 


28-30 IOCA Eleventh Annual 
Meeting, Palmer House Ho- 
tel, Chicago, IIl. 


OCTOBER, 1958 


13-15 ASLE-ASME Joint Lubrica- 
tion Conference, Hotel Stat- 
ler, Los Angeles, Calif. 

20-22 SAE National Transporta- 
tion Meeting, Lord Balti- 
more Hotel, Baltimore, Md. 


22-24 SAE National Diesel Engine 


Future Meetings 


NOVEMBER, 1958 


5-6 SAE National Fuels and Lu- 
bricants Meeting, The Mayo, 
Tulsa, Okla. 


10-13 API, 38th Annual Meeting. 
30-Dec. 5 ASME, Annual Meeting. 


FEBRUARY, 1959 


2-6 ASTM National Meeting, 
William Penn Hotel, Pitts- 
burgh, Pa. 


*“MARCH, 1959 


3-5 SAE Passenger Car, Body, 
and Materials Meeting, Sher- 
aton-Cadillac, Detroit, Mich. 


APRIL, 1959 


21-23 ASLE Annual Meeting and 
Exhibit, Hotel Statler, Buf- 
falo, New York. 


* Tentative. 


JUNE, 1959 

14-19 SAE Summer Meeting, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 


OCTOBER, 1959 

11-16 ASTM National Meeting, 
Sheraton-Palace Hotel, San 
Francisco, Calif. 

19-21 ASLE-ASME Joint Lubrica- 
tion Conference, Sheraton- 
McAlpin Hotel, New York, 
N. Y. 

26-28 NLGI ANNUAL MEETING, 
New Orleans, La. 


FEBRUARY, 1960 
1-5 ASTM National Meeting, 
Hotel Sherman, Chicago, III. 


APRIL, 1960 

19-21 ASLE Annual Meeting and 
Exhibit, Netherland- Hilton 
Hotel, Cincinnati, Ohio. 


do you 
subscriptions. 


do you 


why ... the spokesman? 


Each issue brings the latest scientific and 
marketing developments to grease user, 
grease manufacturer and those companies 
serving the industry. 


employ your journal effectively—are there others whom 
you'd like informed? Member rates are low for giit 


want a “between-calls salesman” working for you. . . 
twelve issues a year remind recipients of your gift 
the NLGI SPOKESMAN. 


NLGI Member rate, $2.50 ($4.00 foreign) 
Non-Member rate, $5.00 ($6.00 foreign) 


Please send a gift subscription to: 


Meeting, Lord Baltimore NAME 
Hotel, Baltimore, Md. COMPANY 
city 
97-29 NLGI Annual Meeting, STATE 
Edgewater Beach Hotel, Please Bill: 
= Chicago, Ill. 
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Number y) of a series 


One of the 3 essentials for grease 
manufacturers is ECONOMY ... . 


BARAGEL* provides 


\ 


\ 
\ 


| 
\ 
iain provides ECONOMY because it 


1. Results ir} lower grease cost 


2. Improves ¢fficiency 


3. Assures extellent performance 


| 


NLGI Number 1 NLGI Number 2 NLGI Number 3 


BARAGEL Cost MEE Bentone*34 Cost MMM BARAGEL Economy 


wi) BAROID CHEMICALS, INC. 
fy A SUBSIDIARY OF NATIONAL LEAD COMPANY 
1809 SOUTH COAST LIFE BLDG. HOUSTON 2, TEXAS 


*Trademark of National Lead Co. 
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SIX 
MONTH 


RESUME ... 


a report on the nlgi movie 


“grease—the magic film’ 


SOME SIX MONTHS AGO, at the NLGI Annual 
Meeting in Chicago, the Institute’s new moving picture 
was premiered to the membership. This 26-minute 
color picture in 16mm sound was produced by and for 
the organization, in an effort to offer a service that 
was at once informative and educational for whatever 
publics the member firms chose to show the movie to. 

Not only did the picture receive acclaim at Chicago 
but members began purchasing copies and putting 
“Grease—the Magic Film” to work. To date more than 
60 copies have been distributed in this country and 
abroad, with viewings scheduled to a number of various 
uses. Thanks to the medium of this motion picture a 
growing awareness of lubricating grease and the jobs 
it does is being imparted to the audiences .. . a work 
which will grow with succeeding showings. 

Members and friends of NLGI wishing to preview a 
copy of the movie may still do so without obligation, 
by merely writing the national office. Cost of the prints 
is borne in part by the Institute and member firms re- 
ceiving a substantial discount. (For details see page 
111.) Copies can be obtained with company indenti- 
fication on the leader at a slight extra cost, while second 
and third print prices are reduced for a greater saving. 

For an excellent method to tell a complex story to a 
large group in a short time, why not try a copy of 
“Grease—the Magic Film.” 


LEFT—In a scene from the moving picture, this shot shows a 
lubricating grease application in an ice cream storage room 
where the lubricant must function at sub-zero temperatures 
. . . heat and washing actions are just a few of the other 
interesting examples given in “Grease—the Magic Film.” 
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WHAT 
BATTENFELD 
MEANS BY 


*RESEARCH — those scientific methods 
which — carefully and constantly — develop, 
test, and... improve... Battenfeld greases. 


In some instances, it is desirable to classify 
different lubricating greases according to 
their lubricating characteristics. One appar- 
atus found in the Battenfeld research labora- 
tories to show slight variations between dif- 


ferent greases is the “NAVY GEAR WEAR 
TESTER.” 


Samples of lubricating greases are placed on 
small gears and subjected to mild shock loads 
for a period of time. By measuring the amount 
of weight loss of the gears, a comparison be- 
tween the different greases can be made. 


With the use of modern testing apparatus such 
as this, Battenfeld scientists are able to deter- 
mine and establish specifications for the “high- 
est quality” lubricants ... with better perform- 
ance, greater protection and longer life. . . for 
the gears of American Industry. 


3148 Roanoke Rd. 725 Second Ave. N. 
KANSAS CITY, MO. MINNEAPOLIS, MINN. 


Batten teld GREASE AND OIL CORPORATION, Inc. 


“Celebrating 39 Years of Progress” 


19530 S. Alameda St. 
COMPTON, CALIF. 
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FLOW PROPERTIES 
LUBRICATING 
OILS UNDER 
PRESSURE 


SANG JOON HAHN —NILGI Fellowship Student, University of Utah 


DR. HENRY EYRING —Dean of Graduate School, University of Utah 


IZUMI HIGUCHI —Professor of Chemistry, Tohku University, Sendai, Japan 


DR. TAIKYUE REE —Research Professor of Chemistry, University of Utah 


Presented at the NLGI 25th annual 
meeting in Chicago, October, 1957 
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DISCUSSION of rheological research . . . E. W. 
Adams (I), technical subcommittee chairman for 
the Institute’s research program .. S. J. Hahn, the 
NLGI fellow . . . and T. G. Roehner, chairman of 
the Grease Institute’s Technical Committee. 


Progress in Research 


“THAT IF INDUSTRY progress is to be as- 
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sured, an increasing pool of scientific knowledge 
| . must be created.” With these words Howard 
1 Cooper, president of NLGI in 1951, announced 
the formation of a new 
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Institute service—the 
research fellowship. NLGIs subsequent annual | 
grants have acted as insurance for the above- 
mentioned progress, with reports in this journal 
disseminating the findings each year. Three of | 
the authors of this report are familiar to NLGI ; 
SPOKESMAN readers from last year’s article | 
Messrs. Hahn, Ree and Eyring. They were joined } 
by Mr. Higuchi, who has since returned to Japan. | 
As announced in March, another award was ; 
made to the University of Utah for the NLGI | 
| 

| 


fellowship, for the academic year of 1958-59. 


Abstract 

The flow properties of lubricating oils under pres- 
sure are described in terms of two kinds of flow units: 
Newtonian and non-Newtonian units. The increase in 
viscosity and non-Newtonian character with pressure 
are explained by the following two assumptions: (1) 
The transition, Newtonian unit —~* non-Newtonian 
unit, is induced at high pressures. (2) The relaxation 
time increases with pressure. By introducing the above 
ideas into the Ree-Eyring theory of non-Newtonian 
flow, a new flow equation is derived, which is success- 
fully applied to the flow of sperm oil, SAE 30 motor 
oil, lard oil, castor oil, naphthenic petroleum, paraf- 
finic petroleum, and synthetic lubricant [di-(2-ethy] 
hexyl!) sebacate] under pressure. The effect of pres- 
sure on grease is considered, and the theory that the 
network of soap fibers is destroyed under pressure is 


proposed. 
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Introduction 

Generally, grease is under pressure when it is to be 
used. Thus, the study for flow properties of lubricating 
oils under pressure has a great significance in practice. 

It is well known that the viscosity of liquids in- 
creases under pressure.’ * It was also found that the 
flow property of liquids, specifically of lubricating 
oils, becomes non-Newtonian when high pressure was 
applied.’ 
Here we study the flow properties of lubricating oils 
under pressure using the Ree-Eyring theory of non- 
Newtonian flow" * because they are one of the con- 
stituents of grease. ; 
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FIG. 2—flow curves of sperm oil at 20°C, various pressures. 
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Theory 
According to the Ree-Eyring theory,’ stress, f, 
given as a function of sheer rate, §, by 
f= X, smh B, 


a 


where 
(\AvAg) /2kT 


1 2k’ 
Ai? i (3) 


In equation (1), Xj is the fraction of area occupied by 
the ith kind of flow unit, A; is the quantity which 1s 
proportional to the relaxation time of the ith kind, k’ 
is the specific rate constant, and the A’s are the eee 
lar parameters in Eyring s theory of viscosity." 
If there are two kinds of units (Newtonian ai non- 
Newtonian) instead of n kinds, equation (1) is writ- 
ten as 

f = X18, § + Xesinh" Bo §$ (4) 

ay 
By assuming that 
ay << a» 
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. 3—flow curves of SAE 30 motor oil (partially worked) 
C under various pressures, as pictured in this diagram. 
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equation (4) is approximated by the relation 
f = Xz sinh (6) 


aso 
The inequality (5) is due to the fact that £;/a, <<< 
B2/ae, while X; >> Xz. 
It is often found that non-Newtonian units trans- 
form to Newtonian units. For example, thixotropy is 
explained by the transition: * 
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FIG. 5—flow curves of lard oil at 20°C, various pressures. 
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FIG. 4—flow curves of SAE 30 motor oil (partially worked) 
at 20°C under various pressures, as pictured in this diagram. 
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FIG. 6—flow curves of castor oil at 20°C, various pressures. 


123 


3 
; 
1) 
4 
30 
of 
> 
of 
5 
€ 
40 
[ 
} [ 
100 
FIG 5s 
= 
° ° 
° 
. 4 
Oo 
10 = = 


non-Newtonian, is brought about by high pressures 
whereas the reverse occurs by the release of pressures. 
The concentration of non-Newtonian units, Cs, at the 
transition equilibrium under pressure, p, is given by 

(1-C2)/C2 = exp (AF/RT) (7) 
where AF is the change in the free energy accompany- 
ing the transition. If it is assumed that the molecular 
volume of the Newtonian unit is approximately equal 
to that of the non-Newtonian unit, the following is 
true:° 


stant at p = 0, and AV is the volume change accom- 
panying the transition. 

The activation free energy, AF’, for flow increases 


AF* = AF, + pAV* (9) 


In equation (9), AF,° is the activation free energy at 
p = 90, and AV* is the change of volume in the activa- 
tion. By using (9) and (3), Bei is written as 


Ci = X, and Ce = Xo 2> ( 2 | exp (AF RT ) (10a) 
1 
By assuming C,; >> Cs, equation (7) is transformed to = Boy exp (pAV*/RT) (10b) 
exp (-AF/RT) where, 
= Ko exp (-pAV/RT 8 
o exp (-p ) (8) Bao = exp /RT) (11) 
Here, AF = AFy + pAV, Ko is the equilibrium con- A 
Sanc Joon Haun received the National Lu- and is principally concerned with the mech- 
bricating Grease Institute fellowship for — anisms of liquid flow. A graduate of the 
1956-1957 and is studying toward a doc- Seoul National University in 1948, Hahn 


torate degree in physical chemistry at the — instructed in chemistry at the Ewha Uni- 
versity in Korea from 1948 to 1955, then 
der the supervision of Dr. Henry Eyring began graduate work at Utah University. 


University of Utah. Sang is working un- 


Dr. Henry Eyrine has been dean of the 
graduate school, University of Utah since 
1946. He is also associate editor of “ 
tile Research Journal.” From 1944 to 1946 and Honorary Science Degree from Utah 
he was research director of the Textile in 1952, Northwestern, 1953 and Prince- 
Foundation, worked with the Office Sci- 
ence Research & Development, 


versity in 1947. Dr. Eyring received the de- 
grees of B. S. and M.S. from Arizona Uni- 
Tex- versity, Ph. D. in chemistry from California, 


ton in 1956. He is a member of the National 
Academy, Soc. Rheol., winning the Bing- 


Navy in 1944 and received the Alumni ham Medal 1949, Chem. Soc., winning the 
Achievement Award from Arizona Uni- Nichols Medal in 1951, and Philos. Soc. 
Dr. Tarkyue Ree has been a research pro- dean and professor of the college of 
fessor in chemistry at the University of liberal arts and sciences at the Seoul Na- 
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FIG. 7—logarithm of B. vs. pressure for sperm oil at 20°C. 


The substitution of (8) and (10b) into (6) yields 


pave 
f= [ Ko e RT sinh Baw € RT | (12) 


a 


This is the equation of flow under pressure. 
Results 
Applications to Flow Curves 

By applying equation (12) or (6) to the flow curves 
of sperm oil,’ SAE 30 motor oil,’ lard oil,’ and castor 
oil,’ we obtained the factors, X2/ae and Be. Here Be is 


given by (10), and X2/ag is the coefficient of the hy- 
perbolic sine function of equation (12), ie., 


Xs = [exp (-AF/RT)]/a2 (13a) 


se Ky exp (-pAV RT) (13b) 


a 


The factors, Xo/ae and B», are summarized in Table I. 
The full curves in Figures 1 to 6 are calculated from 
(6) (or 12) by using these factors. One sees that equa- 
tion (6) (or 12) expresses the experiments very Ww ell. 
As shown in Figures 1 to 6, the flow curves at low 
pressure are Newtonian. Thus, equation (12) becomes 


f = Xz Bs § = Ko Boo § exp [p(-AV + AV*)/RT] 
ae as (14) 
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FIG. 8—logarithm of (Xz/ a2) vs. pressure, castor oil at 20°C. 
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TABLE | 
Flow Parameters Under Pressure 
A. Sperm Ow. (Partially Worked) 


Temperature 20°C 
At = 11.34 kcal 
AV*=245 cc 
AV = 17.8 cc 
p X,/a,° By 104 p X,/ag° 10-5 B,° 10° 
(atm) (dyne/cm?) (Sec.) (atm) (dyne/cm?) (Sec.) 
0 0.0870 0.153 0.244 2.32 
646 = 0.102 0.910 646 0.310 3.43 
987 0.135 1.30 987 0.360 5.00 
1225 0.145 2.50 1259 0.391 8.00 
1497. 0.197 3.00 1565 0.565 10.0 
1701 0.155 13.5 1837 =0.641 14.0 
1973 0.204 13.2 2109 0.909 16.0 
2382 17.0 


Temperature 0°C 
AF 10.30 kcal 
AV*= 51.4 cc 
AV = 13.4 cc 


B. SAE 30 Motor Om (Partially Worked) 


Temperature 0°C Temperature 20°C 
AF 10.60 kcal AF 11.42 kcal 
AV*= 83.9 cc AV*= 51.3 cc 
AV = 500cc AV = 90 ce 
p X,/a,* B,* 10° p 10-5 By* 104 

(atm) (dy ne/cm?) (Sec.) (atm) (ayn ne/cm?) (Sec.) 

0 0.420 0.279 0 1.04 0.269 

680 0.383 0.316 680 11.04 
1021 0.299 1.30 1021 0.945 3.00 
1361 0.591 1.65 1361 1.21 4.50 
1701 0.478 10.5 1701 1.20 8.00 
2041 0.464 71.0 2041 0.943 25.0 


C. Larp 
Temperature 20°C 


AV* = 50.7 cc 
AV = 7.60 cc 
X,/a,* 10-5 By * 104 
p (atm) (dyne/cm?) (Sec.) 
0 0.640 0.0891 
680 0.869 0.355 
1021 0.765 0.900 
1361 0.932 1.60 
1701 2.50 
2007 1.30 7.00 
2382 1.19 28.0 


D. Castor Or (Partially Worked) 


Temperature 20°C 
AV* = 15.6 cc 
AV = 17.4 cc 
10-* 
p (atm) (dyne/cm?) 
0 0.101 
680 0.124 
1021 0.169 
1361 0.192 
1701 0.251 
2041 0.318 


-3.5 
re) 

a 
-45 
: 

| 
ae 
= 
fe) 

(Sec.) 
5.0 2.10 i 
3.00 
4.00 

6.00 

7.00 
7.00 4 
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Since the factors, X2/az and Bs, are not separable at 
low pressures, they are obtained by extrapolating the 
corresponding values obtained at high pressures. The 
values of Xso/a2 and £2 at zero pressure in Table I are 
obtained by this procedure. 


By plotting In(X2/az) versus p, one obtains a straight 
line (cf. equation 13b), a2 being assumed to be pressure 
independent. From the slope of the straight line, AV is i 

calculated. Similarly, AV* is determined from the plot 

of In By versus p (cf. equation 10b). An example for 
each of the two plots are shown in Figures 7 and 8. 
The values of AV and AV~ thus obtained are shown 
in Table I. 

By extrapolating B.'s obtained at various pressures 
to p = 0, the quantity , Bao, is evaluated. Then, from the 
value of Bx, AFo° is calculated by using equation (11) 
and by assuming A ~ Ay. The values of AF, in Table I 
were obtained by this procedure. 


From equations (10a) and (13a), the following 
equations are obtained, respectively: 


and 
AH = -4.575 ( log 
a b 
(16) 
] T T 


25 


20 


P (atm.) 
5 


° 2000 4000 6000 


FIG. 9—showing gross activation heat (AH,,+) versus pres- 
sure for naphthenic petroleum oil at various temperatures. 
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Here T, and T), are two given temperatures, and the 
factors obtained at these ‘temperatures carry the at- 
tached subscripts a and b. In deriving equation (16), 
a) is assumed to be independent of temperature in 
agreement w ith Ree and Eyring." * The values of AH* 
and AH in Table Il were calculated from (15) and 
(16) using the values of 82 and X2/az in Table I. It is 
worthy of note that AH is consistent irrespective of 
pressure whereas AH* increases with pressure in a re- 
markable manner. 


TABLE li 


The Value of AH, AH*, and AH*, 
Sperm Oil (0°—20°C) 


p (atm) AH kcal AH* kcal AH*,, keal 
0 —10.1 — 3.32 6. 78 
646 — 9.85 3.59 13.4 
O87 — 9.62 5.95 15.6 
1259 — 9.27 10.4 19.6 
1565 — 8.82 13.8 22.6 
1837 — 8.25 16.7 24.9 
2109 — 7.42 19.9 


SAE 30 Motor Oil (0°—20°C) 


p (atm) AH kcal AH* kcal AH*,, kcal 
0 —12.2 0.293 
680 —12.2 8.83 21.0 
1021 —12.2 13.6 25.8 
1361 —12.2 17.8 30.0 
1701 —12.2 34.3 
2041 —12. 26.4 38.8 


Applications to the Curves of In » versus p 


Recently, Bradbury, Mark and Klunschmidt'’ meas- 
ured Newtonian viscosities of naphthenic petroleum, 
paraffinic petroleum, and synthetic lubricant [di- 


T T T 
ae? 
° 
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FIG. 10—with the gross activation heat (AH,,+) versus pres- 
sure for paraffinic petroleum oil at various temperatures. 
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(2-ethyl hexyl) sebacate] under pressure. From their 
curves of In » versus p we calculate AH’,, (the gross 
activation heac) using the following formula: 


=) log (ma (17) 


The results are graphically shown in Figures 9 to ll. 


Equation (17) is often used for calculating activa- 
tion heats for flow. The quantity, AH’,,, however, is 
not equal to AH’ calculated from (15). The reason is 
as follows: 


The Newtonian viscosity is given by (X2/a2) Be 
from equation (14). The substitution of (X2/42)2 to 
7] of ( 17) yields 
AH*, 4.575 (- - ) ' [log (Xz ada log (B2)4 
Pe Th (Xe a2)» (B2)a 

= -AH + AH* (18) 
Since AH is a negative quantity, AH’,, is equal to the 
sum of AH + 4H’. The quantity, SH’, in Table II 
is calculated from equation (18). 


As shown in Figures 9, 10, and 11, AH’g, increases 
with pressure linearly to a good approximation. This 


. increase, however, is only due to AH’, since AH is 


independent of pressure. A linear dependence of 
AH ’g, on p is also found for sperm oil and SAE 30 
Motor oil. 


Activation Entropy 


In Figure 12, the values of AH’ for sperm oil and 
for SAE 30 motor oil given in Table II are plotted 
against p. The straight lines of AF° versus p are cal- 
culated from equation (9) using the values of AF*> 
and AV* given in Table I. One sees that the increase 
of AH’ with pressure is remarkable while that of AF* 
is much less. That is, the compensation principle'’ 
holds here, but not completely. 
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FIG. 11—showing gross activation heat (AH,,+) versus 
pressure for synthetic lubricant | di-(2-ethyl hexyl) sebacate | 
at various temperatures. 
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FIG. 12—two separate plots of AH= vs. pressure and AF> 
vs. pressure for sperm oil (above) and SAE 30 motor oil. 


From the values of AF* and AH’ at a given p, the 
activation entropy, AS’, is calculated. The results are 
summarized in Table III. The values of AS* are nega- 
tive at low pressures being positive at high pressures. 
Negative activation entropies are very often found in 
plastic flow."* 1% 


Table Ill 
The Value of AS* (e.u.) 

Sperm Oil SAE 30 Motor Oil 

p (atm) (20°C) (20°C) 
800 —22.5 — 5.80 

1000 —15.4 2.39 
1200 — 8.19 11.6 
1400 — 1.37 18.4 
1600 — 5.80 25.3 
1800 13.3 34.1 
2000 20.5 41.3 


Discussion 


Homogeneity Versus Heterogeneity of Flow Units 

One might consider that the flow curves under pres- 
sure would be described by a single kind of flow unit 
without using the idea of the structure changes, since 
the flow equation {6) (or 12) involves only type 2 
units. Such a treatment of lubricating oils as a homog- 
eneous flow system, however, has the serious difficul- 
ties mentioned below. 
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From the assumption that the system is homogen- 
eous, equation (6) is written as 
f = 1 sinh" Bs (19) 
By applying (19) to the flow curves, it is found that 
both the factors, 1/a and ~, increase with pressure as 
mentioned previously. From the increase of 1/a, the 
compressibility of the shear volume, AAsAs, is calcu- 
lated. The result is that the compressibility is as large 
as ten times that of ordinary liquids. Also the expansion 
coefficient of AAzAg at a constant pressure is calculated 
from the data in Table I. The value of the calculated 
expansion coefficient is larger by a factor of one hun- 
dred than the observed value. Evidently, these results 
are unreasonable. Thus, we must introduce the heter- 
ogeneity idea, and assume the transition of Newtonian 
units into non-Newtonian units under pressure. 


According to our theory, Xz increases with pressure 
(cf. equation (8), where AV is a negative quantity). 
Thus, the increase of X2/ao in equation (6) with pres- 
sure is due to Xo rather than as, which we take to be 
independent of pressure here. There are good reasons 
for believing that the pressure dependence of as is 
very small. Newtonian viscosity for simple liquids is 
given by 8/e (cf. equation (19). Comparing this ex- 
pression with the Maxwell relation, » = Gr (G = shear 
modulus, += relaxation time), one finds that 1/a 
should be proportional to the shear modulus G, since 
8 is proportional to r. Generally, the change of G with 
p is very small.’ Thus the large change of X2/az with 
p cannot be ascribed to 1/a2. There is another reason 
for supposing that the dependence of a on pressure is 
very small. According to the hole theory of Hirai, Ree, 
and Ey 2% ! the followi ing approximation is justified: 
A =~ and Ay Vo”. Thus we .have 
AAsAg = Vi," Vo*, where V, is the volume of a hole 
and Vp is the volume of a molecule in a solid state. The 
quantities, V, and Vo, are considered to be nearly in- 
dependent of pressure. Consequently, @ is treated as 
approximately independent of pressure. 


Transition Between Newtonian and Non-Newtonian 
Units 

It was experimentally found that under pressure, 
lubricating oils become thixotropic, and solidify even 
at temper ratures above the melting point. 2 This fact in- 
dicates that a molecular association is induced under 
high pressure. Thus, we assume that a Newtonian unit 
transforms to a non-Newtonian one by associating 
with neighboring molecules. Since AH for the transi- 
tion is about 10 kcals, the reaction may involve a hy- 
drogen bond formation. 


Grease Under Pressure 
The viscosity of grease decreases with pressure and 
increases at pressures higher than 10° atm.” Water 
shows a similar pressure minimum. As one would ex- 
pect from the viscosity of water, the peculiar char- 


acter of grease viscosity is due to the structural change 
of grease under pressure. 

Grease contains soap and lubricating oil. According 
to recent studies,*: '*:'* a grease forms a three dimen- 
sional network of soap fibers with the lubricating oil 
trapped between fibers. The network yields under an 
applied stress, and thus the grease flows.’ The network 
is considered to be destroy ‘ed under pressure w ith an 
accompanying decrease in viscosity. The increase of 
viscosity at high pressures is a common property of 
lubricating oils as discussed above. We plan later to 
treat the viscosity change of greases due to hydrostatic 
pressure as a structure “change, extending the method 
developed here for lubricating oils. 
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The Studebaker-Packard Twin Traction Differential 
Problems and Limitations 


HE CONVENTIONAL DIFFERENTIAL as 

used in today’s passenger cars and trucks offers 

definite limitations to their performance under 
the variety of driving conditions which may be en- 
countered. As the performance characteristics of the 
passenger cars and trucks improved with the use of 
more and more powerful engines, owners became more 
dissatisfied with the lack of performance under adverse 
road conditions. The fact that the conventional differ- 
ential has disadvantages is evidenced by the efforts that 
have been extended to overcome its limitations. Over 
300 patents of devices to improve the conventional 
differential have been issued. A careful study of all 
types, including full-locking, bias or power dividing 
and over-running clutches established a number of 
requirements for a good locking differential: 


1. It must maintain differential action. 


2. It must prevent shock loads, and the transfer 
of full engine torque to any one axle shaft, 
which means that it should not be of the full- 
locking type. 


. It must provide sufficient traction torque to 
the non-spinning wheel at all times and under 
all operating conditions. 


. It must not interfere with steering. 


. It must be of long life and not subject to abnor- 
mal loads or wear. 


. It must continue to function efficiently regard- 
less of wear. 


. It must be quiet in operation. 

. It must be of minimum cost, size and weight. 

. It must be a unit that could be used without ma- 
jor design changes in today’s axles. 


The Twin Traction differential fulfills all of these 
requirements and, in addition, possesses at least two 
more important features: 


JUNE, 1958 


By: 0. K. BUTZBACH—Chassis Development Engineer 
Studebaker-Packard Corp. 


PAUL IZDEPSKI—Supervisor of Chemistry 
Studebaker-Packard Corp. 


Presented at the February, 1958 meeting of 
the API Lubrication Committee, in Detroit. 


1. In the Twin Traction the torque capacity is 
increased over that of conventional differentials 
as the load is divided between the gear teeth and 
the clutches. 


. Action in the Twin Traction differential is the 
same for both drive and coast loads and forward 
and reverse driving. 


Before analy zing the Studebaker-Packard Twin 
Traction differential, a brief discussion of the conven- 
tional differential may be in order. In this differential 
the amount of torque absorbed by the two wheels is 
equal under all conditions of driving. The reason for 
this is that a conventional differential is a gear set which 
permits the two wheels to rotate relative to each other 
while still transmitting torque to both wheels. The 
torque which is absorbed by one wheel plus the friction 
in the gear set between the two wheels is the only 
torque which can be transmitted to the other w heel. 
For example, with one wheel on a low friction surface, 
such as ice, and the other wheel on a high friction sur- 
face (dry concrete) the only torque that can be trans- 
mitted to the wheel on the high Friction surface is the 
amount of torque absorbed by the spinning wheel plus 
the friction in the differential gear set. 


Let us analyze the Twin Traction differential. The 
amount of power that can be transmitted to one wheel 
with a conventional differential is equal to that which 
is transmitted to the other wheel. However, by intro- 
ducing friction in the differential, the amount of power 
that can be delivered to the other wheel can be in- 
creased. In the Studebaker-Packard Twin Traction dif- 
ferential we do exactly this by the introduction of 
clutches at each side gear. These clutches are the com- 
mon flat disc ty pe and resist rotation by the applica- 
tion of friction. They are designed so that they will 
slip and will not lock up. The “application of load to 
these clutches is controlled by the reaction of the 
amount of torque applied to the differential. By havi ing 
a means of introducing friction in the differential, suffi- 
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cient torque can be transmitted to the wheel having 
traction to move the vehicle. When the torque in the 
differential is decreased the friction in the clutch sur- 
faces is also decreased and the Twin Traction then 
operates exactly the same as the conv entional differen- 
tial and the wheels are free to rotate relative to each 
other. (Figure 1.) 


This Figure shows the Twin Traction differential as 
we are now using it. The torque is transmitted from 
the ring gear to the differential case to the cross pins 
and differential pinions to the side gears in the same 
manner as torque is applied in the conventional differ- 
ential. The driving force moves the cross-pins “2” up 
the ramp of the cam surface “1,” applying a load to 
the clutch rings “4,” and restricts turning of the dif- 
ferential through the friction surfaces of the clutches 
at “5.” This provides a torque ratio between the axle 
shafts which is based on the amount of friction in the 
differential and the amount of load that is being applied 
to the differential. When turning a corner this process 
is, in effect, partially reversed. The differential gears 
become a planetary gear set with the gear on the inside 
of the curve becoming a fixed gear ‘of the planetary. 
The outer gear of the planetary over-runs as the out- 
side wheel on the curve has a further distance to travel. 
With the outer gear over-running and the inner gear 
fixed, the pinion mates “3” are caused to rotate, but, 
inasmuch as they are restricted by the fixed gear they 
first must move the pinion mate shafts “2” back down 
the cam surface “1,” relieving the thrust loads on the 


clutches “5.” The engagement of the clutches on the 


Twin Traction unit provide many features that are not 
common in other types of locking differentials. On 
straight down-the- road driving, the clutches are en- 
gaged and thus prevent momentary spinning of the 
wheels when leaving the road or when encountering 


BOTH PINS CLUTCH RINGS 
MOVE UP RAMPS ENGAGED 
UNDER LOAD (BOTH SIDES) 
FIG. 2 


poor traction. Field experience with the Twin Trac- 
tion unit has indicated the shock loads imposed on the 
drive line and axles are less severe because wheel spin- 
ning is reduced to a minimum. 


Types of Twin Traction Differentials we have used: 


The basic design of the Twin Traction unit has 
not been changed since its adoption by Studebaker- 
Packard in 1956. Modifications to improve the per- 
formance have been made. The original design utilized 
a cone clutch to restrict rotation of the differential. 
(Figure 2.) 


This unit was known as the 30-30 unit in that the 
cross-pin ramp angle and the friction ring cone angle 
were both 30 degrees. Although the performance of 
the unit was satisfactory, it did possess one inherent 
weakness, that of a slight chatter under a condition of 
a surge of torque with one wheel on a low-friction 
surface. (Figure 3.) The chatter was caused by a 
“stick-slip” action between the contacting friction sur- 
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FIG. 4 


faces of the cone clutch ring and the differential case. 


In the second design (Figure +) a multiple-disc 
clutch replaced the cone clutch. Four flat clutch plates, 
lubrized and cyanided, were used at either side of the 
differential. In each clutch pack, two of the plates 
were splined to the side gear ring and the remaining 
two plates rotated with the differential case through 
the use of drive lugs at the O.D. of the plate. Thus 
friction between the effective surfaces of the clutch 
plates produced a force restricting the relative move- 
ment between the differential pinion side gears and 
the differential case (Figure 5). The clutch’ plates in 
each pack were positioned so as to provide relative 
movement between three surfaces of the clutch discs. 
This unit was identified as the 30 degree ramp—3 fric- 
tion surface disc clutch differential. 


30° RAMP ANGLE ~3 EFFECTIVE SURFACES 


FIG. 5 


The third and latest design included a change in the 
differential cross pin ramp angle and the number of 
effective clutch friction surfaces. The ramp angle was 
increased from 30 to 45 degrees to reduce the cross- 
pin travel required to engage the clutches. (Figure 6.) 
This resulted in a substantial decrease in drive line 
backlash which must be held to a minimum for smooth, 
quiet operation. It also followed that any increase in 
the cross-pin ramp angle decreased the clutch pack 
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friction for any input load. In order to maintain the 
desired torque bias, it was necessary to increase the 
number of effective friction surfaces in the clutch 
packs. This was accomplished by repositioning the 
discs in the pack to provide five effective friction sur- 
faces instead of the three effective surfaces as used with 
the 30 degree ramp. 


The comparative torque multiplication factors of 
the three types of limited-slip differentials mentioned 
in the foregoing are as follows: 


45° RAMP ANGLE ~5 EFFECTIVE SURFACES 


0000 


FIG. 6 


The multiplication factor for the cone type with 
the 30 degree cone and ramp angles and the disc type 
with the 30 degree ramp angle and three effective 
clutch surfaces is approximately three to one. For the 
disc type with the 45 degree ramp angle and five effec- 
tive clutch surfaces, the factor is approximately four 
to one. The torque multiplication factor is the constant 
by which the tractive torque of the “minimum” wheel 
is ‘multiplied to determine the amount of tractive torque 
available at the “maximum” wheel or the wheel with 
the better traction. For example, the vehicle is equipped 
with a limited-slip differential having a multiplication 
factor of four to one. One driving wheel is on ice and 
has a tractive force of 50 pounds. The tractive force 
of the other wheel, which is on a surface having a 
higher coefficient of friction will be 50 pounds x 4 or 
200 pounds. Thus, the vehicle will have a total trac- 
tive force of 250 pounds. Under identical conditions 
the vehicle with the conventional differential would 
have a total tractive force of only 100 pounds. Assum- 
ing a maximum coefficient of friction on concrete to 
be .7, with the three to one Twin Traction, you will 
note that full available driving force can be applied to 
the vehicle with one wheel on a surface having a co- 
efficient of friction as low as .23. This range will cover 
approximately 80 per cent of all driving conditions. 
With the four to one Twin Traction the full available 
driving force can be applied to the vehicle with a co- 
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efficient of friction as low as .175. We have assumed 
that the coefficient of a on concrete to be .7 
and water on ice to be .1. These are the factors gen- 
erally used by the tire onda as being repre- 
sentative of actual field tests. 


Problems Encountered with Limited-Slip Differentials 
1. Wheel Balancing 


The balancing of either rear tire and wheel assem- 
bly by a procedure which requires one of the rear 
Ww heels to be raised and spun is hazardous and is a 
practice which must be avoided in the interest of safe- 
ty. Obviously, any abnormal friction in the spinning 
assembly, brake drag for example, would cause a torque 
transfer to the stationary wheel resulting in movement 
of the vehicle. Owner and service manuals warn of 
the dangers of this practice and all cars equipped with 
Twin Traction differentials carry an identification 
decal on the instrument panel. 

Limitations of the Limited-Slip Differential 

This differential, like many other new develop- 
ments, is not a “cure-all” and it is entirely possible that 
a vehicle thus equipped may encounter abnormal road 
conditions wherein it will become stalled in spite of 
the best efforts of the skilled driver. The only assertion 
or claim made for this unit is that under actual driving 
conditions, the major driving force will be transmitted 
to the wheel having the better traction. It follows that 
in cases where the force resulting from the coefficient 
of friction between the driving wheels and road sur- 
face is less than the force required to move the vehicle, 
stalling will occur. However, this limitation has not 
proved to be a deterrent to the general acceptance of 
the Twin Traction differential. This is evidenced by 
the fact that more and more car manufacturers are of- 
fering the limited-slip differential as optional equipm- 
ment and also by the percentage increase in our own 
sales. in the 1957 models, 6.7 per cent of the Champion 
cars and 45 per cent of the Commander, President and 
Packard cars were factory equipped with the Twin 
Traction differential. Thus far, in the 1958 models, this 
percentage has increased to 12.8 per cent and 52 per 
cent respectively. 

The Problem of Lubrication 

The multiple-disc limited-slip differential unit pos- 
sessed many advantages over the original cone type; 
however, it did present a new problem, that of chatter 
on sharp turns under drive load conditions. Due to the 
low noise level of the chatter it was believed that it 
would not be a source of owner complaints or concern. 
It was also determined that the “stick-slip” action be- 
tween the plates, the source of the chatter noise, caused 
no material damage to the plate surfaces. Subsequently 
it was released for production in January of 1957. The 
sulphur- -chlorine-lead-base oil, identified as lubricant 
“A.” which has been used by us for several years with 
excellent results, was specified for use with this unit. 
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Test work directed toward the elimination of the 
chatter noise was continued. In the main, these tests 
consisted of a comparative evaluation by road tests of 
lubricant “A” versus other available gear lubricants. 
A summary of the results clearly revealed these two 
important findings: 


Approximately 85 per cent of the axles lubri- 
cated with lubricant “A” and observed on the 
road tests were classed as passable. The remain- 
ing 15 per cent were classed as being border- 
line cases or barely passable. This data was ob- 
tained by the Dana corporation from tests con- 
ducted on several different makes of vehicles. 

Our own experience in the field did not concur 
with these findings. Approximately 50 per cent 
had chatter considered highly objectionable by 
the owners. 


No objectionable noise was observed in any of 
the axles lubricated with lubricant “B.” 


As a result of these tests, the immediate program 
was focused on obtaining additional road test data on 
lubricant “B.” Samples of this lubricant were forward- 
ed to some of the “hot” spots in the field and in addi- 
tion the axles of several engineering employees’ cars 
were serviced with lubricant “B.” 

The results were very gratifyi ing and in no case 
did this lubricant fail to eliminate all objectionable 
chatter noises. With this background of test work and 
also with approval of The Dana corporation, lubri- 

cant “B” was immediately released for factory filling 
and service in all vehicles equipped with Twin Trac- 
tion. 

The next phase in resolving the problem of lubrica- 
tion was to determine whether or not lubricant “B” 
would serve as a break-in lubricant to be successfully 
replaced after an “X” number of miles by lubricant 
“A” or other approved multi-purpose S.A.F. 90 gear 
oils. | am sure that it is obvious that this exploration was 
done in an attempt to eliminate the need for the rec- 
ommendation of one specific lubricant for servicing in 
the field. In this connection, extensive tests were run 
at our proving ground with cars equipped with the 
disc type differential and lubricated with lubricant 
“B.” At each 1000-mile interval, lubricant “B” was 
drained and replaced with lubricant “A.” 


The car was then ridden for the chatter noise 
check and then continued on test after refilling the 
housing with lubricant “B.” The test was concluded 
after 15,000 miles. In each instance, after refilling with 
lubricant “A,” the chatter noise returned within a 
period of 25 miles of driving. 


Summing up the data obtained on our road tests, 
which ‘included the testing of nine nae lubricants 
arse: the following results were evident: 

. Only one lubricant, namely Lubricant “B,” of 
the nine sample lubricants tested, successfully 
Continued on page 134 
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STUDEBAKER ENGINEERING STANDARDS 


S.A.E. 90 Hypoid Gear Lubricant Specification 


This specification covers an extreme pres- 
sure lubricant for use in Hypoid Rear Axles 
when and as designated on the Lubrication 
Chart for each model car. 


It shall be a well refined mineral oil properly 
compounded — with Sulphur-Chlorine-Lead 
type extreme pressure additives. 


It shall be free of fillers and abrasives such 
as fullers’ earth, talc, graphite, cork, etc. 
It shall be stable, non-abrasive and non- 
corrosive to the materials used in rear axle 
construction whether or not in the presence 
of small percentages of water. 


Physical & Chemical Properties 
Viscosity at 100 1400 Secs. Max. 
deg. Fahr. (S.U.V.) 
Viscosity at 210 
deg. Fahr. 
Viscosity Index 
Flash Point 


90 to 100 Secs. (S 

85 Min. 

350 deg. Fahr. Min. 
(Cleveland Open Cup) 

-10 deg. Fahr. Max 
(A.S.T.M. D97-39) 


.U.V.) 


Pour Point 


Lever Load, 

Timken Test 68 Ibs. Min. 
Active Sulphur — 1.00% Min. 
Chlorine 1.00°. Min. 
Lead (As 

Lead Oxide) 1.505 
Moisture Min. 


Heat Test: 200 Grams of the lubricant 
placed in a 400 c.c. beaker, 3 inches in di- 
ameter, and heated for a total of 125 hours 
at 185 to 200 deg. Fahr. in an electric oven 
without circulating fan shall not show a 
change in the viscosity at 210 deg. Fahr. of 
over 10°. nor an ev aporation loss of over 
4° 

Before the product of a supplier is approved 
service tests must be made in test cars, and 
satisfactory performance must be obtained 
from the lubricant. 


Min. 


) A portion of this test lot of lubricant will 
be retained by the Laboratory Division as a 
standard type sample to which subsequent 
shipments must conform. 


All containers shall be stencilled “M.S. 914” 
by the vendor, the figures being not less 
than 2 inches high. 


Shipments which do not meet the above 
specifications are subject to rejection. 
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STUDEBAKER ENGINEERING STANDARDS 


Twin Traction Differential Lubricant 


This specification covers an extreme pres- 
sure lubricant for use in Hypoid “Twin 
Traction” Differentials. 


It shall be a well refined mineral oil properly 
compounded with fatty oils and sulfur and 
phosphorus extreme pressure additives. 


It shall be free of fillers or abrasives such 
as fullers’ earth, talc, graphite, cork, etc. 
It shall be stable, non-abrasive and non-cor- 
rosive to the materials used in rear axle con- 
struction whether or not in the presence of 
small amounts of water. 


Physcial & Chemical Properties 
ASTM Tes: 
Viscosity, S.U.S. at 


100°F. 1400 max. D-439 
Viscosity, S.U.S. at 

210°F. 85 Min D-439 
Viscosity Index 90 Min. D-567 
Flash Point, °F. 350 Min. 9-92 
Pour Point, °F. 410 Max. D-97 
Timken Test, Ibs. 

lever load 50 Min en 
Fats, % 15-18 
Sulfur, °, by weight 2.50 Min. D-129 
Phosphorus, 4 

by weight .03-.045 D-1091 
Moisture, ° 0.20 Max. D-95 
Heat Test: 200 Grams of the lubricant 


placed in a 400 c.c. beaker, 3 inches in di- 
ameter, and heated for a total of 125 hours 
at 185 to 200 deg. Fahr. in an electric oven 
without circulating fan shall not show a 
change in the viscosity at 210 deg. Fahr. of 
over 10°. nor an evaporation loss of over 
4° 


Before the product of a supplier is approved 
service tests must be made in test cars, and 
satisfactory performance must be obtained 
from the lubricant. 


A portion of this test lot of lubricant will 
be retained by the Laboratory Division as a 
standard type sample to w hich subsequent 
shipments must conform. 


All containers shall be stencilled “M.S. 907” 
by the vendor, the figures being not less 
than 2 inches high. 


Shipments which do not meet the above 
specifications are subject to rejection. 
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FIG. 10 


eliminated all objectionable chatter noise. 


Lubricant “B” does not serve as a “break-in” 
lubricant to be replaced at a later date with 
an approved Multi-purpose gear lubricant. 


In concluding this portion of the paper we wish to 
have it understood that ail of the data and material 
presented in the foregoing was based upon our _ 
ence with the limited- -slip differential as used and ¢ 
tested in Studebaker-Packard vehicles. 


The problem of selecting the proper lubricant for 
the Twin Traction differential is complicated by the 


presence, in one housing, of two different mechanisms. 
The gearing demands an extreme-pressure lubricant, 
while the clutch plates, which provide limiting differ- 
ential action, seem to be satisfied only when fed lu- 
bricity agents whose polar attraction makes the plate 
surfaces slip smoothly against each other. 

Figure 8 depicts a typical specification fora hypoid 
lubricant, the aim of which is to prevent scoring of 
gears under combinations of high and low speed and 
high and low torque— especially during wear-in. We 
originally used this type of lubricant for initial fill on 
the Twin Traction differential because all our experi- 
ence told us that it would perform satisfactorily. The 
clutch plates, however, were more sensitive than ex- 
pected, so we eventually changed over to the lubri- 
cant described in Figure 9. Here a compromise was 
reached on extreme pressure value, as measured on the 
Timken machine, being dropped from 68 to 50 pounds 
lever load minimum. Note, too, that this specification 
requires that the lubricant offered must pass perform- 
ance tests in cars as well as meet chemical and physical 
properties. 


The special care to specify a lubricity additive 
stemmed from the experience of the Packard division 
who were first to make available a production limited- 
slip differential, plus experience in our South Bend test 
cars. The sound waves sent out by clutch plates pro- 
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testing improper lubrication result from a phenomena 
known as “stick- -slip.” This phenomena can be mini- 
mized with lubricant additives which act by producing 
a film of low shear strength on the friction surfaces. 


A paper given by Dr. Eugene Merchant of Cincin- 
nati Milling at an A.S.L.E. meeting in 1946 shows that 
the polar ty pe additive, characterized by an asymetri- 
cal organic molecule having a large electric moment, 
was best suited in providing ‘ ‘oiliness” when used in a 
lubricant in small percentages. It is, of course, neces- 
sary to know that the polar compound used does in- 
deed produce a polar film, for such is not always the 
case. Work on this thesis was done on a “Stick-Slip” 
Test Machine, views of which are shown here. (Figure 


FIG..11 


In this machine a cast iron block coupled to an ac- 
tuating screw, rubs against another cast iron block 
which is pressed down on the moving block by a spring 
and screw arrangement so that various pre-selected 
loads may be applied. The amount of horizontal dis- 
placement of the upper block from its neutral position 
under the action of the frictional force exerted on it by 
the lower block, is read by means of a dial indicator. 
Readings are taken when the lower block is moving to 
the right and when it is moving to the left. Total dis- 
placement, then, is the sum of the displacement in both 
directions. For “smooth sliding” the slip is the distance 
traversed going to rest when the machine is stopped. 
“Stick-slip” on the contrary, is the displacement due 
to the oscillating motion transmitted to the gage (Fig- 
ure 11). Using mineral oil as the lubricant, it was found 
that carbon tetrachloride, an extreme pressure addi- 
tive, would prevent stick-slip only when present in 
high percentages; whereas oleic acid, a polar com- 
pound, prevents stick-slip at molar percentages as low 
as 0.2. We have proved many times that a moderate 
amount of polar additive is necessary to prevent noise 
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Conversion Values for the Stick-Slip Machine Displacement vs. Coefficient of Friction 
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from stick-slip in the Twin Traction unit, but our ef- 
forts to arrive at a test to screen lubricants for this 
property have been somewhat less than satisfactory. 

We ran tests on a stick- -slip machine between Prod- 
uct A and Product B, finding that Product B (contain- 
ing fats) was indeed slightly better than Product A 
from the standpoint of a lower coefficient of sliding 
friction, on the order of 0.15 against 0.20. We can only 
surmise that this difference, as small as it is, means the 
difference between noise or no noise in the Twin 
Traction differential. 


FIG. 12 


This, then, is one challenge: Find some quick, easy, 
and inexpensive method of evaluating the stick- -slip 
properties of a formulated lubricant. Determination of 
fat content is very difficult in the presence of active 
sulfur, and even should the amount of such a polar 
compound be determined, possible nullifying effect of 
other additives complicates the picture. (Fi igure 12.) 


Coefficient of friction figures by the Shell 4-Ball 
wear tester are much lower than 


fisures obtained with 


in electrical engineering. He 
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the slip-stick machine, probably due to steel used and 
point contact used instead of large surface contact. 
Another possibility is the Bowden machine which 
measures coefficient of sliding friction by moving a 
loaded hard steel ball over a highly polished low-car- 
bon steel plate. This equipment was used by the Naval 
Research laboratory for data given in N. R.L. Report 
No. 3680 on “Surface Chemical Phenomena in Lubri- 
cation,” in which they deal with: 


1. Physical adsorption, 


2. Chemical reactions at solid-liquid interface, 


3. Colloidal behavior of polar molecules in non- 
aqueous liquids, and 

4. Activity of liquid lubricant phase as a source 
of or sink for surface-active materials. 

Since the Twin Traction differential results in cus- 
tomer satisfaction, it is here to stay; hence, answers to 
lubrication problems must be found. At a National 
Petroleum association meeting in Atlantic City last 
Fall, a “Symposium on Gear Oil Dev elopments” took 
definite recognition of the part that limited-slip dif- 
ferential lubrication demands would play in formulat- 
ing, for instance, a reference gear oil for GL-4. Cer- 
tainly the primary anti-score emphasis will have to be 
de-emphasized in favor of compromise lubricant 
suited to the appetite of this rapidly growing infant, 
the Twin Traction differential. 

We are concerned about the fact that only one 
lubricant is currently available which totally prevents 
the chattering of plates, and even that one is avail- 
able only as initial fill and through our dealer organiza- 
tion. It is not available at filling station level. Further, 
not even one satisfactory product is available in for- 
eign lands—a fact w hich assumes tremendous impor- 
tance in view of the restrictions against importing set 
up by Mexico, for example. 
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served as proving ground test engineer from 
1943 through 1955. Mr. Butzbach became 
chassis development engineer in 1956. 


istry, and was employed as a production 
worker by Studebaker corporation in 1940. 
He was moved to the chemistry laboratory 
in 1942 in conjunction with the Wright 
cyclone engine program and was inducted 
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atom bomb project at Oak Ridge, Tenn. Mr. 
Izdepski rejoined Studebaker following 
World War II as a lubrication engineer and 
was promoted in 1957 to supervisor of chem- 
istry in the manufacturing research dept. 
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Now, from Linco/n ... the first really new 
air operated pumps on the market in 20 years! 


THE NV CW | — 


SERIES PUMPS 


for lubricants and 
materials assure 


e Unmatched Versatility 
e Top Performance 
e Long Service Life 


e Maximum Economy 


Power- Master . . . years-ahead design gives industry 
a complete range of dependable, high performance pumps 
to handle all materials from light oils to heavy fibrous 
greases and viscous coatings, sealers and mastics. No limit 
to industrial applications... cost far less than comparable 
pumps to operate and maintain. Available in a 

great number of pressure ratios. 


It pays to standardize on Power-Master 


HIGH VOLUME OUTPUT —Air Motor features extra long by-passing lubricant or bleeding off air. No washers or pack- 


stroke for powerful, uniform delivery on both up and down ings to replace. 

strokes. Shovel-Type Foot Valve adds mechanical priming to 

normal suction... assures positive prime with all industrial lubri- SIMPLIFIED MAINTENANCE — Modular design of Pump 
cants even at lowest temperatures. Tubes provides extreme ease of disassembly... invaluable 


when using compounds which may “set up,” such as paints, 
plastics, etc. Entire mechanism can be assembled only “hand 
tight” and function perfectly for an indefinite period. Air Motor 
Piston and Cylinder ... No oiling required ... minimum fric- 
tion...no leather cups. 


STURDY CONSTRUCTION — Plunger and Bushing of case 
hardened Nitraloy steel... prolongs life... resists wear. Pump 
Outlet Body of all steel, one-piece construction... hydrogen 
brazed. Withstands constant pulsation and extreme pressure. 
All moving parts are of tough, heat-treated steel. 


TROUBLE-FREE, POSITIVE PERFORMANCE — Air Motor LIGHT WEIGHT — Generous use of aluminum makes Pump 
operation is 100% pneumatic...no springs to weer out, rust, amazingly light in weight and distributes heat to prevent “icing” 
or lose tension. Air Valve is stall-proof, leak-proof and pre- of Air Valve. 

lubricated... toggle action assures positive tripping. 


QUIET OPERATION—Exhaust port is free-flow in design and 
HIGH EFFICIENCY— Advanced design, double-acting mech- shielded by sleeve to produce a natural muffling effect. 
anisms assure dependable low surge operation with minimum 
air consumption. Large air passages allow unrestricted venting. INDUSTRY-WIDE APPLICATIONS—Five Pump Tubes are 
available for the POWER-MASTER series providing 19 ratios 
PRECISION MADE—All mating surfaces of plunger, Bushing from 2 to 1, to 75 to 1. Meets all Industrial requirements. Handles 
and Air Valve are microlapped to high tolerance... prevents all materials, from light, volatile solvents to heavy mastics. 


For complete information on the new Power-Master series, contact your , 
nearest Lincoln distributor . . . and write for new Lincoln Catalog No. 65. HM 


Linco!/n 


4 
Division of The Mc Nei/ Machine & Engineering Co. az ‘g 


OR A PERIOD OF over thirty-five years the 

subject of grease packages lay dormant; people 

and companies were apparently satisfied with a 
wide variety of sizes and shapes which the suppliers 
were furnishing. Metal packages varied not only be- 
tween manufacturers, but between plants of the same 
companies. Four different dimensions and shapes were 
prevalent from the west coast to the east coast on the 
old 1060 pound capacity grease keg. Both the filling 
plants and the customers had handling difficulties, and 
the poor service station and industrial users were 
greatly confused. 


This condition existed until the late 1940’s, when a 
representative of a dispensing equipment manufacturer 
appealed to the National Lubricating Grease Institute 
for standardization of the 100 pound keg throughout 
the industry, pointing out the many advantages of 
uniformity. The NLGI thought the suggestion had 
merit. 

Since the Joint Container Committee NLGI-API 
had no working subcommittee, the problem was given 
the subcommittee on metal drums and pails of the 
newly formed Petroleum packaging committee of 
Pac kaging Institute, Inc. with the understanding that 
all recommendations would be submitted to the 
NLGI-API Container Committee for approval and 
member company reaction. This policy has been 

carried out on all recommended standards. 


The approach on the 100 pound keg problem was to 
get together with the various interested parties to 
establish a program. The committee met with repre- 
sentatives of the steel container manufacturers, the 
dispensing equipment producers, and the east-west 
users. There is an old adage which seems appropriate 
at this time “there is nothing resisted so much as 
change” and we ran into resistance, but the committee 
did a good sales job on the resistors. They considered 
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ssential Service 


By A. D. Murphy 
Standard Oil (New Jersey) 


Presented at the NLGI 25th annual 
meeting in Chicago, October, 1957 


all of the drum diameters and settled on one which 
would cause the least die expense to the manufacturers. 
At this point, it should be noted that all of our work 
was done toward the end that no one would be 
burdened with excessive expense. It was understood 
from the inception of the program that there would be 
an “interim period” before all suppliers would be 
equipped. 

In surveying the heights of kegs produced, the com- 
mittee was guided by the amount of steel which would 
give a minimum cost with a maximum capacity. After 
many meetings with all interested parties, they decided 
upon the size and shape with which most of you are 
familiar, namely 13-15/16 inches I. D. x 25-% inches 
I. H., nominal net contents of product 120 pounds. 

At the same time, the committee thought that a full 
removable head was superior to the old nine inch lug 
covered opening in the head, and they therefore 
studied a new contour for the head and increased the 
number of lugs from sixteen to 20 in order to insure 
a tighter closure. 

The recommended standard gave 20 per cent greater 
capacity at an increase in cost of approximately 8 
per cent. This added to the factors of standard pattern 
for palletization, plus the uniform dispensing units 
created an acceptance by a large segment of the grease 
manufacturers and users. At last review about 80-85 
per cent of the industry had adopted the 120 pound 

capacity universal standard grease keg. Anything that 
this group can do to encourage the ‘others to accept 
the new package would be appreciated. 

While one committee was working on the 120 
pound keg, another was working on the standardiza- 
tion of cans. As you all know, your group approv ed 
the dropping of the 10 pound size in favor of the 
5 pound. This left the 1 pound and 5 pound cans and 
35 pound lug covered pail as recommended standards 
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for the small sizes. The key -opening type | pound can 
has been adopted by. sev eral companies, and it is my 
understanding that it is now acceptable to the Armed 
Forces. 


With problem of the universal 120 pound grease 
keg solved, the group went to work on the 400 pound 
capacity full removable head grease drum and the tight 
head so-called 55 gallon oil drum. The joker in the 
latter case was that it could not be filled to 55 gallons 
and allow for the regulation outage. The investigation 
also disclosed that the oil industry had been paying 
an extra for the convex head construction, when such 
was required. The committee found both ty pes varied 
in dimensions as much as 2 inches in height and 1 inch 
in diameter, not only between manufacturing com- 
panies, but between plants of the same manufacturer. 
Here again it was realized that the minimum hardship 
should be placed on the drum companies. After re- 
ceiving data on sizes of drums, plant by plant, a 
composite was set up and by slightly increasing 
certain dimensional areas, plus’ the convex heads a 
total capacity of 57.75 U.S. gallons at 60°F. was ar- 
rived at. They also found that in the manufacturing of 
the convex heads no extra charge was justified, ‘and 
therefore, a saving resulted. Now it is possible to fill 
to 55 gallons—an added one or two gallons depending 
on past company filling practices. 


The 400 pound full removable head drum shell fol- 
lowed the dimensional changes of the tight head pack- 
age. Work is now being conducted to try to further 
improve other features of this drum. : 


A very comprehensive program under the co- spon- 
sorship of the Steel shipping container institute, the 
Chemical packages committee of the Manufacturing 
chemists association, and your working committee, 

namely the Petroleum packaging committee has been 
set up. For the first time the closing ring contour, 
length and closing mechanism are to be studied. Gasket 
material, sizes and shapes will be reviewed as well as 
a protective rolling hoop positioned to protect the 
closing ring from shock or other deforming factors. 
In addition work will be done on improv ing the con- 
tour of the full removable head, so that drop test on 
regulatory products will not greatly distort the head 
causing leakage at the locking ring. 


About the Author 


JUNE, 1958 


A. D. Murpuy, package coordinator and 
chairman of the Package advisory conmit- 
tee of Standard Oil company (New Jersey) 

has been with the company for 40 years— 
28 years in the packaging activity. Murphy 
was the first oil man to be elected to the 


The “so-called “lubester”, which had a capacity of 
fourteen gallons, was changed to conform to the di- 
mensions of the 120 pound keg, thereby increasing 
capacity two gallons to a total of sixteen. 


A study is now underway to review new and better 
features of the 35 pound and five gallon lug covered 


pail. 


Let us now explore the thinking we should be doing 
for the grease containers of the future. Some radical 
changes may be forced upon us, particularly as the 
price of steel containers has risen well over 100 per 
cent and will continue to rise as the cost of steel goes 
up. What can we do about it? 


Here are some of the possibilities—Tests are being 
conducted by certain member companies of the 
NLGI on 120 pound kegs having fibre bodies and 
metal tops—with metal flange at bottom to hold the 
fibre bottom in place. Certain advances in construction 
have been made and plastic film laminates look promis- 
ing. Another experiment being considered would re- 
quire a change in customer thinking, but considerable 
saving package- wise could accrue—the use of a resin 
film bag filled with grease (say 50 pounds, shipped in 
a corrugated carton. This might require the user to 
transfer the grease to dispensing equipment for use. 
The 35 pound pail now used could be constructed with 

a fibre body, similar to the 120 pound size. However, 
rh saving on the smaller unit is not as great. 


Paper laminates should be considered on the one and 
five pound units, something along the line of the 
Tetra-pak now used for milk and orange juice. 


These are changing times and the accepted practices 
of yesteryear are gone today as will those of today be 
gone tomorrow. Changes in packaging, distribution 
and marketing are undergoing change and will con- 
tinue to. Things that were scoffed at as possibilities 
today will become the realities of the future. So when 
someone suggests an idea in packaging of your prod- 
ucts don’t be too quick to reject it. If we are to sur- 
vive economic pressures we must think broadly and 
daringly of the grease packages of tomorrow. ee 


presidency of the Packaging Institute, Inc., 
a technical group dedicated to all phases of 
packaging. Past chairman of the Petroleum 
packaging committee and one of its found- 
ers, Murphy has been one of the leaders in 
establishing universal packing standards. 
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Soap-Salt Complex Grease 
Containing N-Acyl-p- 


Aminophenol 
Patent No. 2,824,837 issued to 
A. J. Morway, assigned to Esso 


Research and Engineering compa- 
ny. Outstanding high temperature 
grease compositions are claimed to 
be containing complex 
alkaline (preferably calcium) soap 
wherein the soap system consists of 
a combination of the soap of high 


and low molecular weight fatty 
acids, the low molecular w eight 
acid predominating, which con- 


tains combined therein a minor but 
stabilizing proportion of an n-acyl- 
p- aminophenol having the follow- 
ing general formula: 


ALWAYS: 


MEASURABLY BETTER THAN 


Patents and Developments 


N-C-R 


HO 


R” 

wherein R is an alkyl group con- 
taining 10-22 carbon atoms, and 
R’ and R” are hydrogen atoms or 
alkyl groups containing 1-20 car- 
bon atoms. Examples of such N- 
acyl aminophenols include N, n- 
valeryl-4-amino-3-pentadecy]! phen- 
ol, N-lauroy! p-aminophenol, étc. 
The low molecular weight mono- 
carboxylic acid of the complex 
contains 2-6 carbon atoms and the 
molar ratio of its salt to the high 
molecular weight acid soap (e.g. 
calcium soap of hy drogenated fish 
a in the com plex i is about 7.5:1 

» 20:1, the complex being used in 


5 


Acid Value 


lodine Value (WIJS) . 


Myristic 
Palmitic 
Stearic 
Oleic 
Linoleic 
Linolenic 


Refractive Index 50°C. (Average) 
COMPOSITION 


Color 1” Lovibond Red............. 2 max Saat 
Color 1” Lovibond Yellow .......... 15 max 

Saponification Value .............. 198-203 a. gross 


FATTY ACIDS by A. GROSS 


* Controlled fatty acid radical content 
* Controlled purity content 

¢ Ease of saponification 
¢ Resistance to oxidation 
¢ Shipment to shipment uniformity 


COMPANY 


295 Madison Ave., New York 17, N. Y. 
Factory: Newark, New Jersey 
Distributors in principal cities 
Manufacturers since 1837 


an amount of 8-20 weight percent. 
The N-acyl-p-aminophenol is em- 
ployed in amounts of 1-6 per cent. 


High Temperature 
Lubricating Grease 


Patent No. 2,825,694 issued to 
A. J. Morway and assigned to Esso 
Research and Engineering com- 
pany. A novel process for prepar- 
ing greases having ASTM_ pene- 
tration values of 200-350 mm./10 
which uses a technique involving 
the application of shearing forces 
without concurrent mixing to ob- 
tain maximum soap dispersion and 
involves preparation of the mixture 
of complex soap (20-50 per cent 
soap) and a mineral oil, adding 


provide 


NLGI 


SPOKESMAN 


% F.F.A. as Oleic Acid .............99 min. 
; 
= 
Write for new edition of the free 
 chure, “Fatty Acids in Modern Industry.” 
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ErFrecrt OF SHEARING 
ON CONSISTENCY OF LUBRIdATING Grease 


160 


Mi¢RoPENETRATION MM/10 


100 


700. 500 G00 


Rare of SHear (Reaiprocar Sedonns x 


additional oil to reduce the overall 
soap content to 6-18 per cent soap, 
and hardening it to the desired 
consistency by application of shear- 
ing forces within the range of 
100,000-500,000 reciprocal seconds 
under stream-lined conditions. An 
example describes saponif ying 
rapeseed oil with caustic soda in 
presence of a hydrocarbon by 
heating in the presence of free 
alkali to dehydrate the material. 
Then, additional mineral oil is 
added while stirring, and the mix- 
ture is heated to 480°-520°F., 
cooled to a temperature below the 
transition temperature of the soap, 
and additional mineral oil is added 
to reduce the soap content, and 
the mixture is subjected to shearing 
action under streamlined condi- 
tions. The complex soap preferably 
is prepared by subjecting furfural 
to the Canizzaro reaction, and the 
shearing action is achieved with a 
unit such as the Gaulin homogen- 
izer. The accompanying figure 
illustrates the effect of shearing on 
the consistency of the grease. The 
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hardening effect is most _pro- 
nounced at shear rates up to 100,- 
000 reciprocal seconds. Although 
application of rates of shear up to 
500,000 reciprocal seconds is also 
effective, the differential is less 
than at the lower rates. 


Lithium Greases Containing 
Naphthenyl Diesters 


Patent No. 2,824,065 issued to 
S. E. Jolly, and assigned to Sun 
Oil company. Synthetic lithium 
greases possessing superior lubri- 
cating properties, having a clear 
and buttery appearance and im- 
proved penetration characteristics 
are produced by replacing a part 
of the aliphatic ester lubricant with 
a naphtheny] ester of a dibasic acid, 
i.e., In an amount of at least 10 
per cent. If more than about 50 
per cent of the aliphatic ester is 
replaced by the naphthenyl ester, 
the lubricant base may have a vis- 
cosity higher than desirable for 
most applications, although it 


Cut 
PROCESSING 
Lime 


@ Get increased production with this newl 
desianed, improved, colloid action mill. 

@ Produces better greases with greater 
smoothness and stability of formula. 

@ Insures uniform batches. 

@ New shear and turbulence action speeds 
processing cycles. 


For full information, write or call— 


BUXTON MACHINE & TOOL CO., INC. 


2181 Elmwood Ave., Buffalo 23, N. Y. 


BUXTON 
GREASE MILL/ 


h Vvibration-free rmance. 

@ Model illustrated 20,000 Ib. batch ca- 
pacity. 

@ Offers easy inspection and int 

@ Direct drive incorporates safety coupling. 


Telephone BEdford 2312 
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could be useful in special applica- 
tions. A suitable grease with lithium 
hy droxy stearate was made by using 


70 per cent “Plexol 20” (diocty! 
sebacate) and 30 per cent dinaph- 
thenyl sebacate. It is believed that 
the naphth renyl ester may act as a 
mutual solvent for the soap and 
the aliphatic ester and also may act 
as a crystallization inhibitor during 
the cooling of the grease to prevent 
formation of grainy soap fibers. 


Grease Con'‘aining Acyl 
Derivatives of Dihydroxy 
Diamino Anthracene 


U. S. Patent 2,816,074 issued to 
D. L. Cottle, D. W. Young and 
A. J. Morway, 


assigned to Esso 
Research and Engineering com- 
pany. 


Structurally stable jubricat- 


ing greases containing a minimum 
of ash-forming soaps are prepared 
by incorporating 1.5-5 weight per 
cent of acyl derivatives of 9.10- 
dihydroxy-1,4-diamino 


anthracene 


AVIATION e 


INDUSTRIAL e 


having the generic formula as fol- 
lows: 


OH NH2 


OH NH-C-R 


wherein R is an alkyl group con- 


taining 3-24 carbon atoms. The 
compound can serve a dual pur- 


pose of oxidation inhibitor and 
thickening agent. Suitable com- 
pounds include N-stearoy!] di- 


amino dihydroxy anthracene and 
similar materials. They are advan- 
tageously used in conjunction with 
calcium acetate and the calcium 
soap of hydrogenated fish oil acids. 


Sodium Soap Thickened 
Extracted High Viscosity 
Index Oil 

Patent No. 2,824,066 issued to 
J. M. Musselman and C. P. Nunley, 
assigned to The Standard Oil com- 
pany (Ohio). A sodium soap 
grease which has excellent water 
and oxygen resistance and which 
can be classed as a true multi- -pur- 
pose grease is produc ed by employ- 
ing a fatty acid having an iodine 
value of preferably less than three, 
and composed preferably of at 
least 85 per cent by weight of Cis 
or higher acids, containing 
ferably less than 15 per cent of 
Cig acids, and preferably less than 
1 per cent of Cy, and lower acids. 
There is no critical limit on the 
maximum chain length of the f fatty 
acid. There is no naturally occur- 
ring oil or fat whose fatty acid 
content meets these specifications, 
and it is necessary to subject them 
to processing to obtain the desired 
acid. For example, one meeting the 


With Quality 
Comes Leadership 


INTERNATIONAL LUBRICANT CORPORATION 


NEW ORLEANS, LOUISIANA 
MANUFACTURERS 


OF QUALITY 


AUTOMOTIVE e 


LUBRICANTS 
MARINE 
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specifications can be prepared by 
hydrogenating fish oil to reduce 
the iodine value and then fraction- 
ating out the lower acids. The 
solvent extracted oil which is com- 
bined with the sodium soap of the 
aforesaid fatty acids need not be 
selected so carefully. However, it 
must have a viscosity index pre- 
ferably of at least 115°C., a vis- 
cosity within the range of 100-2000 
SSU at 100°F., and a pour point 
of 10°F. or below. Pour depres- 
sants may be used, and although 
VE improvers may be permissible, 
they are generally not practicable. 
Preparation of the grease prefer- 
ably involves the in situ formation 
of the fatty acid soap in the oil. 
Other ingredients which may be 
added are antioxidants such as 
“Calco MB” (tetramethy! diamino 
diphenyl! methane), etc. 


News Items 


Radiation damage in lubricating 
greases: When exposed to radia- 
tion, greases usually soften and 
then harden. This can be reduced 
by using synthetic aromatics such 
as sodium N- -octadecy lterephthala- 
mate instead of conventional gell- 
ing agents and oils. (Hotten, ‘Ind. 


& Engrg. Chem., 2/5/58 p. 217). 


Contact of metallic bodies: Ef- 
fect of tangential force—British 
tests showed that a lubricant does 
not affect deformation process for 
tangential forces less than those 
needed to cause slip; It acts by 
weakening the surface interaction, 
and slip occurs for a smaller tan- 
gential force. (Courtney-Pratt, 
Engineering, 2/7/58, p. 182.) 


The new ETR greases for high 
temperature- high speed lubrication 
in missiles and supersonic aircraft 
can withstand up to 600°F and 
protect metal parts at 30,000 rpny 
according to Shell Oil. An “organ- 
ic vat dye” acts as a thickener to 
improve heat stability and gelling 
efficiency (Oil, Paint & Drug Rep. 
12/23/57, 5, Times 1/11/ 
58, p. 29). 


The high quality 12-Hydroxystearic Acid or Hydrogenated Castor 
Oil Glyceride that helps produce multi-purpose greases with 


@ maximum water resistance ® excellent shear stability 
© wide temperature range stability 


HARCHEM DIVISION Specifications and samples on re- 


WALLACE & TIERNAN INC, quest. Write Dept. H-53.00 


STREET, 
IN CANADA: W. C. HARDESTY CO. OF CANADA, LTD., TORONTO 


when it comes to 
lubricating timely equipment .. . 


HARCHEM’S 2-SL is the base 


It would take an exceptional synthetic lubricant to 
meet the operational requirements of a watch and a 
jet. Yet a lubricant that can keep them both running; 
keep them from wearing and maintain dependability, 
can be made from Harchem’s 2-SL. 


Harchem’s 2-SL meets all the requirements for a 
synthetic lubricant base which can pass specifications 
such as Mil-L-7808. Wide temperature range viscosity 
stability; good susceptibility to oxidation inhibitors; 
minimum corrosivity; high load carrying ability; all 
are inherent in 2-SL. 


Whether you manufacture for the military or want 
to make a top quality, competitive synthetic lubricant, 
it will pay vou to investigate Harchem’s 2-SL—the 
base on which better lubricants can be made. 


For basic information to aid in preliminary investiga- 
tion of Harchem’s 2-SL, write for Product Bulletin 
H-54.00. 


HARCHEM DIVISION 


WALLACE & TIERNAN INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


IN CANADA W C HARDESTY CO OF CANADA LTO . TORONTO 


BELLEVILLE 9, NEW JERSEY 


2 
=9 
i 
Wis 
6. «s/t 
; 
# 
i 
ae 
= 
= 
=> 
| 
| 
| 


People in the Industry 


Howard P. Bg ~ 
Ferguson 
Appointed 
Manager 
by Standard 
Oil Co. 


wi 


NLGI Board member Howard 
P. Ferguson has been appointed 
manager of the wholesale and sub- 
sidiary sales in the home office of 
The Standard Oil company (Ohio) 
in Cleveland, Ohio effective on the 
retirement of veteran John J. 
Adams, according to an announce- 


ment by Samuel H. Elliott, vice- 
president in charge of marketing. 

Mr. Ferguson was born in Pater- 
son, N. J. and is a chemical engi- 
neering graduate of Massachusetts 
Institute of Technology. Since 
1954 he has been and will continue 
to be manager of lubricating oils 
sales in marketing’s general office 
sales section, after having served 
since 1932 in various posts in the 
company’s manufacturing depart- 
ment, such as manager of Sohio’s 
refinery control division and later 
manager of the Sohio No. 2 re- 
finery in Cleveland. 

In 1950 Mr. Ferguson received 
an award of merit from the Ameri- 
can Society for Testing Materials 
for his work in dev eloping stand- 


ards and tests for petroleum pro- 
ducts. In 1944 he shared in recog- 
nition given the coordinating 
Research Council by the Army’s 
Ordnance department for work its 
membership had done on war re- 
search problems. He has been a 
member of the NLGI Board of 
Directors since 1955. 

Mr. Ferguson has served on the 
Institute’s awards, NLGI Spokes- 
MAN, program and membership 
committees, in addition to being 
NLGI’s liaison representative on 
the API-NLGI joint container 
committee and liaison with SAE. 


Du Pont Promotes Carpenter 
W. Samuel Carpenter, 3rd direc- 
tor of sales of Du Pont’s petroleum 


Penola is your dependable source for 
industrial and automotive lubricants. 
We offer you these products 
custom-made and packaged to your 
requirements—for sale under your 
own housebrand. Penola lubricants. 
are available at strategically 
located plants. Write or phone 

for complete information. 


Penola 


| INDUSTRIAL AND 
€ TOMOTIVE LUBRICANS> 
q OR-MaDE. FOR YOU" 
| OLA O1L COMPANY 


chemicals division, became assistant 
general manager of the company’s 
electrochemicals department May 

He succeeds Charles B. McCoy 
who has been named general n an- 
ager of the elastomer chemicals 
department. 

Mr. Carpenter, a son of Walter 
S. Carpenter, Jr., chairman of the 
board of directors of Du Pont, 
has been with the company for 
more than twenty years, starting 
as an industrial engineer at the 
Chambers works, Deepwater Point, 

Two years later he was trans- 
ferred to Wilmington, joining the 
planning section of the nylon di- 
vision. He returned to the Cham- 
bers works in 1942 and in 1944 was 
assigned to the construction di- 
vision of the engineering depart- 
ment at the Hanford, Washington, 
Engineer works, the government's 
atomic energy project designed and 
operated by Du Pont during the 
war. 

Mr. Carpenter returned to 
Wilmington in 1945 and the next 
vear he became manager of the 
planning division of the engineer- 
ing department and later manager 
of the industrial engineering di- 
vision. 

In 1947 he became assistant to 
the director of production of the 
rayon division of the rayon depart- 
ment and in 1949 became assistant 
manager of “Cordura” yarn sales. 
He was appointed manager of the 
rayon division’s planning section in 
January, 1950, and in August was 


made assistant manager of the 
rayon department’s planning di- 
vision. Subsequently he was assis- 
tant director of rayon production. 

With the reorganization of the 
rayon department as the textile 
fibers department, he was made 
director of manufacturing for 
acetate on December 1, 1951. He 
was appointed director of manu- 
facturing for rayon on May 1, 
1952, and became director of manu- 
facturing for the cellulosics di- 
vision on December 9, 1954. 
Becomes Director of Sales 

Mr. Carpenter was transferred 
to the organic chemicals depart- 
ment as assistant director of sales 
of the petroluem chemicals division 
on July 18, 1955, and in March, 
1957, advanced to director of sales 
of that division. 

Born November 1, 1915, in 
Wilmington, he attended Tower 
Hill and Taft schools, and in 1938 
was graduated from Princeton 
University, receiving the degree of 
bachelor of science in chemical en- 
gineering. 


John F. Trevenen 
Succeeds J. J. Walsh 
As Manager 


Penola Oil company, a marketing 
affiliate of Esso Standard Oil com- 
pany, has announced the appoint- 


ment of John F. Trevenen as man- 
ager of its wholesale lubricating 
oils department. He succeeds John 
J. Walsh, who recently was elected 
vice president. 


SWIFT'S 
INDUSTRIAL 
SOILS 


Write for a trial or- 
der of any of these 
Swift quality prod- 
ucts ... a trial in 
your own shop will 
convince you of 
their stability and 
dependability in 


pad © TALLOW FATTY ACIDS 
INVITE uniform lubricants. ACIDLESS TALLOWS 
COMPARISON & COMPANY 


TECHNICAL PROD. DEPT. 
1842 165th St., 
Hammond, Indiana 


RED OILS © STEARIC ACIDS © 
LARD OILS © SPERM OILS © 
TALLOWS * HYDROGENATED 
CASTOR OILS, GLYCERIDES, 
& FATTY ACIDS © METHYL 
#12-HYDROXYSTEARATE 
#12-HYDROXYSTEARIC ACID 
© VEGETABLE FATTY ACIDS 
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TO YOUR 
SPECIFICATIONS! 


LUBRICANTS 
and COMPOUNDS 


American Lubricants is an 
independent wholesale 
producer of industrial and 
automotive lubricants with 
new, modern, enlarged fa- 
cilities to manufacture and 


package your products. 


AMERICAN 
LUBRICANTS 


Independent Wholesale and Industrial Producers 


1575 CLINTON ST., 
BUFFALO 6, N. Y. 


Since 
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Mr. Trevenen comes to Penola 
from the United States Refining 
company, of Warren, Pa., where 
he was general sales manager. He 
had been a marketing official of the 
Warren firm since 1939. 


Began as Office Boy 


He began his career in the oil 
business as an 18-year-old office 
boy for Standard Oil company 
(N. J.), parent company of Esso 
Standard and Penola. His first job 
was in the office of the late F. H. 
Bedford, Sr., then vice president in 
charge of foreign and domestic 
lube-sales. 

Later he was in charge of ship- 
ping of lubricating oils for the Esso 
Export corporation, and served in 
the wholesale lube department of 
Fsso Standard. 


Penola markets lubricating oils, 
waxes, greases and other petroleum 
specialty products, both in this 


country and overseas. 


Dr. Ira Kukin Made 
Research Director by 
L. Sonneborn Sons, Inc. 


The appointment of Dr. Ira Ku- 
kin as research director at the Bell- 
ville, N. J., plant of L. Sonneborn 
Sons, Inc., was announced by Ru- 
dolf G. Sonneborn, president. In 
this capacity he will be in charge 
of research and development on pe- 
troleum and textile products for 
the company—well known_petro- 
leum refiners and manufacturing 
chemists. ‘ 

Dr. Kukin joined L. Sonneborn 
Sons, Inc., in 1957 as liaison chem- 
ist in the department of industrial 
research. He came to Sonneborn 
following six years with the Gulf 
Oil company where he was a group 
leader in charge of fundamental 
research. Prior to joining Gulf, he 
served as an instructor in chemistry 
at Sampson college at Lake Ge- 
neva, New York. 


He has published extensively in 
the field of colloid chemistry and 
spectrophotometric analysis, and 
has several patents on chemical en- 
gineering processes and fuel oil ad- 
ditives. 

Dr. Kukin received his A.MA. in 
chemistry in 1949, and his Ph.D. 
in 1951—both from Harvard uni- 
versity. He was graduated with a 
B.S. degree in 1945 from the col- 
lege of the City of New York. 

Dr. Kukin is a member of the 
American Chemical society, Sigma 
Xi, New York Academy of Sci- 
ences, and the American Associa- 
tion for the Advancement of Sci- 
ence. He is also active in the Amer- 
ican Technion society and formerly 
served as a secretary of the Pitts- 
burgh chapter of that organization. 


Four Major Appointments . 


for British American Oil 


The board of directors of the 
British American Oil company an- 


The magic ingredients that mean 


progress and profits for you! 


DARLING’S FATTY ACIDS for GREASE MAKERS 


STEARIC ACID 
OLEIC ACID 
RED OIL 


HYDROGENATED 
GLYCERIDES 


ACIDLESS TALLOW 


HYDROGENATED FATTY ACIDS SPECIALTY TALLOWS 


be DARLING’S RESEARCH AND SERVICE 


The laboratory research staff at Darling is con- 
stantly developing new products and will work with 
you in improving yours—this is our two-fold reason 
for existence. Whatever your problem, whatever 
your goal. . . Darling research can help you get 
there faster! 


Send for Product Specification Folder! 


4201 S. Ashland Avenue, Chicago 9, Illinois 


Nar 


NLGI SPOKESMAN 


| 
f = 
< 
= 
146 


Continental puts extra service 
into steel container 


From advanced research to faster 
delivery, Continental container service 
smooths your shipping problems 


Continental gives you the highest quality steel con- 
tainers plus the benefits of famous Continental 
service. You deal with a Continental expert who 
knows the problems of the petroleum industry. 
You order from a complete line of steel containers, 
superbly lithographed for powerful sales appeal. 
You get fast delivery of all the containers you 
need, when you need them. And if you have a 
special problem, Continental’s research and engi- 
neering services help you solve it. Let us show 
you what we mean by famous Continental service. 
Call today. 


Exclusive Perma - 
enamels provide 100 

protection for hard-to-hold 
petroleum and chemical 
products. Perma-Lined 
containers are airless hot 
sprayed after fabrication 
to prevent corrosion-caus- 


ing gad assure C CONTINENTAL 
1 complete interior 
In or open CAN COMPANY 
head pails—with lug, ring 

seal or lever lock covers. Eastern Division: 100 E. 42nd St., New York 17 


Central Division: 135 So. La Salle St., Chicago 3 
Facijic Division: Russ Building, San Francisco 4 
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Manufacture and Application of 


by C. J. Boner 


Chief Research Chemist 
Battenfeld Grease and Oil Corp. 


1954 


982 pages 
$18.50 prepaid 
Here in one giant volume . . . the most complete storehouse of information ever 
982 published on the composition, properties and uses of lubricating greases! 
Th k bes; 
FACT-FILLED PAGES ¢ book begins by describing in detail the structure and theory of lubricating 


greases. Then follow chapters on the various raw materials, processes and manufac- 

turing equipment. Lubricants containing specific thickeners, including such recent 

23 developments as lithium soaps, complex soaps and non-soap gelling agents, receive 
special attention. 

BIG CHAPTERS Of major interest is the large section on present uses and future trends of lubricating 

grease products. Here you'll find the complete details of when, where, and how to 


® ‘teteeedties apply a specific lubricant for any given purpose. 
Structures and Theory 


3 Additives Other Than Structural Modi- 


IN THESE 


n 


Everyone concerned with the preparation or use of grease lubricants will find 


Pome Boner’s book of enormous practical value. Manufacturers and lubricating engineers 
4 Raw Materials will find here a complete breakdown of the effects of each ingredient or treatment 
5 Manufacturing Processes upon the characteristics of the final product, and a full explanation of the physical 
6 — for Lubricating Grease Man- and chemical methods used in measuring these characteristics. Suppliers of fats, oils, 
7 Aluminum Bese Lubricating Greases additives, thickeners and other raw materials will gain new ideas for future product 
8 Barium Base Lubricating Greases research and development. In addition, users of grease products will learn the proper- 
9 Calcium Base Lubricating Greases ties of available lubricants and the major purposes that each fulfills. 
MAIL THIS HANDY ORDER COUPON TODAY! 


13 Strontium Base Lubricating Greases NLGI SPOKESMAN 


4638 J. C. Nichols Parkway 
Kansas City 12, Missouri 


14 Miscellaneous Metal Soaps as Compo- 
nents of Lubricating Greases 


15 Mixed Base Lubricating Greases 
16 Complex Soap Lubricating Greases 


17 Non-Soap Thickeners for Lubricating 
Fluids 


18 Fillers in Lubricating Greases and Solid 
Lubricants 


19 Residua and Petrolatums as Lubricants 
20 Analysis of Lubricating Greases 


21 Tests of Lubricating Greases and Their 
Significance 


Please rush me a copy of Boner’s MANUFACTURE AND APPLICATION OF LUBRICATING 
GREASES. 


CL) | am enclosing $18.50 
C) Company Purchase Order 


NAME 


ADDRESS. 


22 Application of Lubricating Greases CITY & ZONE STATE 


23 Trends in Lubricating Greases 
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nounced four major executive ap- 
pointments. M. S. Beringer, re- 
tiring president, was re-elected 
chairman of the board. E. D. 
Brockett, formerly vice-president, 
Gulf Oil corporation, was made 
president and chief executive offi- 
cer. Other new appointments were 
J. W. Morgan, formerly general 
manager of B-A’s manufacturing, 
as vice-president, and J. R. Yarnell, 
formerly services manager for B- 
A’s production department in Cal- 
gary and assistant secretary, as 
treasurer. 

An oil man with many years of 
experience on this continent and 
abroad, Mr. Brockett adds execu- 
tive strength to B-A’s expanding 
operations in Canada and_ the 
United States and to the com- 
pany’s position in the international 
petroleum scene generally. 

After graduation from Texas 
A & M, Mr. Brockett began his 
career in 1934 as a roustabout in 
the oil fields of West Texas and 
was a petroleum engineer from 


1936 until World War II, during 
which he rose to the rank of colo- 
nel. After the war he held various 
administrative and engineering 
posts in the industry, most recently 
as assistant to the president and 
production manager of the Mene 
Grande Oil company, Venezuela, 
and as vice-president and coordina- 
tor of all production for Gulf Oil 
corporation in the United States 
and throughout the world. 


A. P. Williams, Jr., Joins 
Penola as a Vice President 
and Director 

Aden P. Williams, Jr., market- 
ing coordinator of International 
Petroleum company, Ltd., an af- 
filiate of Standard Oil company 
(N. J.), has transferred from In- 
ternational’s headquarters at Coral 
Gables, Fla., to accept a post in 
New York as a vice president and 
director of the Penola Oil com- 
pany. 

Penola is a marketing subsidiary 
of Esso Standard Oil company, 
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principal U. S. refining and market- 
ing affiliate of Jersey Standard. 

With International Petroleum 
since January, 1956, Mr. Williams 
also served as the company’s mar- 
keting manager in Peru. He was 
industrial = manager in 1954 
and 1955 for Esso Standard Oil, 
S. A., Havana, Cuba, which oper- 
ates in the Caribbean and Central 
America. 

The Havana assignment followed 
21 years’ service in Esso Standard’s 
Virginia sales division. 

While in Virginia he served as 
the division’s industrial sales man- 
ager, and also as assistant manager 
and acting manager of the Roanoke 
sales district. 

At Penola, Mr. Williams suc- 
ceeds the late C. Park Hanneman, 
who died last Fall at age 51 after 
fourteen years as a vice president 
and director of the company. 
Penola markets lubricating oils, 
waxes, greases and other petroleum 
specialty products, both in this 
country and overseas. 


A COMPLETE line of stock 
oils, quickly available to 
you through strategically 
located warehouses, termi- 
nal facilities, and refiner- 
ies in 31 states from Maine 
to New Mexico. Also qual- 


ity petrolatums. 


GULF OIL CORPORATION 


2927 GULF BUILDING 
PITTSBURGH 30, PA. 
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Government Specification 
Product List Released 
by Bray Oil Co. 


The Bray Oil company announc- 
es the release of the latest issue of 
its government specification prod- 
uct list. This list, carrying refer- 
ences on 250 specifications, has 
been found indispensable by many 
users of specification products in 
the fields of lubrication, hydraulics, 
corrosion prevention, and similar 
specialized areas. 

In addition to the numerous ref- 
erences for current specifications, 
the list gives the MIL specifications 
equivalent for approximately 140 
old Aeronautical (AN-), Air 
Force, Army, and Navy specifica- 
tions. 


In addition to being available at 
Bray factories at Los” Angeles and 
Richmond, California, the “products 
offered on the list are available to 
industries east of the Mississippi 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


through the Royal Lubricants com- 
pany, River road, Hanover, New 
Jersey. 


V.R. Farlow Appointed 
Director of Petrochemical 


Sales for Gulf Oil Corp. 


Mr. Victor R. Farlow was pro- 
moted to director of petrochemi- 
cal sales effective April 1, Gulf Oil 
corporation announced. In this ca- 
pacity he will direct marketing ac- 
tivities for Gulf’s expanding petro- 
chemical business. He was previous- 
ly a sales representative in the pet- 
rochemicals department. 


Mr. Farlow came to Gulf in 1954 
after nine years service with Amer- 
ican Cyanamid company in tech- 
nical sales and sales management ca- 
pacities. Previous to that he held 
various technical assignments with 
Caterpillar Tractor company. 


Mr. Farlow is a native of Mt. 
Vernon, Illinois, and received his 
B.S. degree in chemistry from the 
Univ ersity of Illinois in 1936. 


J. L. Taylor, Jr., Joins Gulf 


Another recent change in Gulf’s 
petrochemicals department is the 
addition of James L. Taylor, Jr., 
who has accepted the position of 
sales representative. He previously 
was with Virginia-Carolina C hemi- 
cal corporation in Richmond for 
nine years, during which time he 
was engaged in sales and sales su- 
perv ision. Mr. T avlor also spent a 
brief period in atomic energy work 
with the Monsanto Chemical com- 
pany. He was graduated from Vir- 
ginia Military Institute in 1948 with 
a B.S. in chemistry. 


Dr. Spencer Milliken 
Joins Foote Research Group 


Dr. Spencer R. Milliken has been 
appointed research and develop- 
ment-sales staff coordinator by Dr. 
E. M. Kipp, director of research, 
Foote Mineral company. Dr. Mil- 
liken joins Foote after five years 
with the Aluminum Company of 
America research laboratories in 
Kensington, Pa. 


A graduate of Georgia Institute 
of Technology, Dr. Milliken re- 
ceived his MS. in physical chem- 
istry from Emory university in 
1951 and his doctor's degree from 
the Pennsylvania State university in 
1954. He is a member of the Amer- 
ican Chemical society. The Ameri- 
can Institute of Mining and Metal- 
lurgical Engineers and the New 
York Academy of Sciences. 


Dudley Dunlop Retires 


Dudley Dunlop, eastern division 
manager of Mallinckrodt Chemical 
works, retired April 30, after more 
than 50 years of continuous service 
with the company. 


Mr. Dunlop will continue as a 
consultant for Mallinckrodt, with 
an office in the company’s New 
York headquarters at 72 Gold 
street. Shortly after his retirement 
he will make an extensive trip call- 
ing on many of his friends in the 
industry. 


Everything that moves 
DEPENDS ON GREASE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


KERR=McGEE 
OIL INDUSTRIES, INC. 


306 ROBINSON OKLAHOMA 
PHONE RE 
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ORONITE 
GA-10 


synthetic lubricants 
that... 


meet high performance specifications 


Withstand higher operating temperatures (Up to 75° hotter than 
lithium based greases). 


Are water resistant (GA-10 greases are insoluble in water). 


Are resistant to radiation damage from X-Rays, gamma rays, 

beta rays and neutrons (GA-10 greases maintain good gell structure up to 
500 megaroentgens of gamma rays). Probably one of the most 
radiation resistant products yet discovered. 


Give improved bearing performance (last as much as 2-3 times longer than 
ordinary soap based greases). 


Have superior work stability (hold up better under severe operating conditions). 
GA-10 greases have higher ASTM dropping points (in excess of 580°F). 
Are compatible with other types of greases. 


Have excellent pumpability in either pressure or automatic feed systems 
(GA-10 greases are faster flowing than most soap gelled greases). 


The unique properties of Oronite GA-10 gelling agent make possible the production 
of superior high-performance grease lubricants for a variety of applications. Whether 
you make multipurpose grease lubricants, automotive, aircraft, marine, nuclear reactor, 
or special purpose greases you can now make them better with Oronite GA-10. 


Call or write the Oronite office nearest you for detailed information. 
Send for technical bulletin describing properties of Oronite GA-10. 


ORONITE CHEMICAL COMPANY 


A CALIFORNIA CHEMICAL COMPANY SUBSIDIARY 
EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, Caiifornia 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattie 
Foreign Affiliate: California Chemical International, Inc., San Francisco, Geneva, Panama 
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Industry News 


Foote Mineral Planning 


New Technical Center 

Foote Mineral company is mak- 
ing plans for a new technical 
center and may start construction 
next year, L. Bliss, president, 
told shareholders at the Philadel- 
phia firm’s 42nd annual share- 
holder meeting. 

The new laboratories will even- 
tually be erected on the company’s 
recently purchased 54-acre tract 
of land near Exton, Pa., and will 
house the firm’s research and de- 
velopment department and _ the 
central engineering department. 

“Our policy of investing a sub- 
stantial part of our earnings in re- 
search has been our trademark in 
the past, and we see no reason to 


a 


for LUBRICANTS... 


interrupt a successful policy even 
in the face of an economic lull,” 
Bliss stated. “We intend to provide 
our scientists and engineers with 
efficient and modern tools, and we 
hope to continue to attract top 
flight scientific talent.” 


New Application Manual 
Issued on Molykote 
Bonded Coatings 

Bulletin 115, a handy 25-page 
manual which covers in detail the 
preparation of metal surfaces for 
the proper application of Moly- 
kote resin bonded lubricant coat- 
ings, has been published by the 
Alpha-Molykote corporation. 

The manual includes instruc- 
tions for degreasing ail metals; 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 
in the world—Sinclair Research Laboratories. These facilities are an 

important part of Sinclair’s investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 
lubricants now solving difficult problems in all branches of industry. If you have 
a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR REFINING COMPANY 
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phosphating of stainless steels; 
sandblasting of chrome plate, nickel 
plate and stainless steel; anodizing 
of aluminum and aluminum alloys; 
dichromate treatment for magne- 
sium and magnesium alloys; bright 
dip-treatment for copper and cop- 
per alloys; and the phosphate 
fluoride coating of titanium and 
titanium alloys. 

Copies of Bulletin 115 are avail- 
able from the Alpha-Molykote 
corporation, 65 Harvard Ave., 
Stamford, Conn. 


New Series of Alcohols 
Developed by Du Pont 


Development of a new series of 
high fluorine-containing alcohols 
that provide a convenient means 


SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


for 
TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 
AUTOMOTIVE EQUIPMENT 
and many other applications 


NLGI SPOKESMAN 


} 


of introducing fluoroalky| groups 
into an organic molecule has been 
announced by Du Pont. Equally 
important, they show promise as 
intermediates in development of 
new plastics, surface active agents, 
lubricants, elastomers, and_plasti- 
cizers with exceptional thermal and 
chemical stability. 

Outgrowth of ten years of re- 
search on the free radical telomeri- 
zation of tetrafluoroethylene in 
methanol, the fluoroalcohols are be- 
ing offered in development quan- 
tities. Initially, two compounds— 
C; Fluoroalcohol [HCF2-CFs-CH» 
OH (1H, 1H, 3H,-Tetrafluoro-1- 
propanol) | and C; Fluoroalcohol 
(1H, 
1H, 5H,-Octafluoro-1-pentanol) | 
are available at $30 per pound. 

Representing the lowest mem- 
bers of a series of trihydrofluoro- 
alcohols containing an odd number 
of carbon atoms, the fluoroalcohols 
undergo reactions characteristic of 
primary alcohols, the company’s 
organic chemicals department said. 
They are, however, about 10,000 
times more acidic than ethanol and 
may require modification of condi- 
tions generally used with hydro- 
carbon alcohols to attain similar 
chemical reactions. 

The new fluoroalcohols, Du Pont 
chemists explained, can be oxidized 
by potassium permanganate or ni- 
tric acid to yield corresponding 
fluorocarboxylic acids with boiling 
points in the range of 133 to 166° 
C. and unlimited solubility in wa- 
ter. Organic acid esters of the 
fluoroalcohols can be prepared by 
standard methods, with the esters 
of unsaturated acids lending them- 
selves to polymerization into plas- 
tic or elastomeric materials with 
exceptional chemical and thermal 
stability. Polymers of the per- 
fluoroalky] acrylates and metha- 
crylates can be prepared readily 
by emulsion polymerization, chem- 
ists added. 

Fluoroalcohol esters of polyba- 
sic acids are of interest as high tem- 
perature lubricants and stable fluids 
because the esters do not oxidize at 
temperatures approaching 200° C. 
and and are stable to pyrolysis at 


JUNE, 1958 


Cenwax Data 


to help you in your grease formulations 


Harchem Cenwaxes... 


for uniform and maximum 
use of lubestock 


Your lubestock is a major item in multipurpose grease 
formulations. Harchem Cenwaxes allow full use of lubestock and 
are especially compatible with high naphthenic content oils. 


Harchem Cenwaxes also assure good shear stability, wide 
temperature range stability and excellent water resistance when 
used as the base for metallic (particularly lithium) soap greases. 
These specifications will help you compare Cenwax A and 
Cenwax G with other 12-Hydroxystearic acids and Hydrogenated 
Castor Oil Glycerides. 


Cenwax G 
(Hydrogenated Castor Oil Glyceride) 


Cenwax A 
(12-Hydroxystearic Acid) 


lodine Value 
Acid Value 
Saponification value... 

Hydroxyl 

Acetyl value .139 min. 


Both Cenwax A and G are available at competitive prices. For 
a sample of either Cenwax A or Cenwax G write to Dept. H-34.00. 


as HARCHEM DIVISION 


4 WALLACE & TIERNAN INC. 
CENTURY BRAND 25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


IN CANADA W C HARDESTY CO OF CANADA. LTD . TORONTO 


for synthetic lubricants that 
must meet rigid military 
specifications... 


HARCHEM’S 2-SL 


Samples and product data available HARCHEM DIVISION 
Write to Dept. H-52.00 WALLACE & TIERNAN INC. 


25 MAIN ST., BELLEVILLE 9, NEW JERSEY. IN CANADA: W. C. HARDESTY CO. OF CANADA, LTD., TORONTO 
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300° C. Diesters of the fluoroalco- 
hols are superior to petroleum oils 
in lubricating ability and are less 
susceptible to fire and explosion 
hazards than are other types of lu- 
bricants, according to Du Pont’s 
research. 

Other promising derivatives, the 
company said, include phosphoric 
acid esters, salts of which show 
promise as specialty surface active 
agents, particularly in those poly- 
merizations in which conventional 
dispersing agents cause chain ter- 
mination: alcohol sulfates; fluoro- 
alkyl urethanes; fluoroalky! ethers, 
and tri (fluoroalkyl) cyanurates. 


While toxicological studies car- 
ried out at Du Pont’s Haskell lab- 
oratory for toxicology and indus- 
trial medicine indicate a low order 
of toxicity for both the C; and C; 
Fluoroalcohols, the company cau- 


CORRECT 
LUBRICATION 


Makers and Marketers of 


Mobil 


Automotive 
Products 


Mobil 
Industrial 


Oils and Greases 


Socony Mobil Oil Co., Inc. 


and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP. 


tioned users to provide good venti- 
lation in areas where the chemicals 
are exposed to temperatures over 
200° C. Preparation of alkali metal 


salts of the fluoroalcohols is haz- 
ardous, they warned. 

Physical properties of the pure 
fluoroalcohols are as follows: 


C, Fluoroalcohol 


C; Fluoroalcohol 


Formula Weight 132.06 232.08 
Fluorine Content 65.5° 


Boiling Point 
Density @ 20° C. 
Refractive Index, nj! 1.3197 
Surface Tension @ 20° C. 


hysical form 


109-110° C/760 mm. 
1.4853 g./ml. 


27.6 dynes/cm. 


clear, colorless liquid 


140-141° C/760 mm. 
1.6647 g./ml. 

1.3178 

24.5 dynes/cm. 


clear, colorless liquid 


18% Increased Production 
Claimed With New Buxton 
Grease Mill! 


A new high speed, increased pro- 
duction grease mill has just been 
announced by D. C. Buxton, presi- 
dent of the Buxton Machine & Tool 
company of Buffalo, N. Y. Said 
Mr. Buxton, “We developed this 
new mill to meet the demands of 
grease makers for a machine that 
would improve the quality of their 
product and to process fibrous soda 
chassis greases, lithium and barium 
multi-purpose formulae.” 

“Following our extensive tests, 
the mill was placed on regular pro- 
duction lines in Niagara Frontier 
grease manufacturing plants. Engi- 
neers have reported a saving of 18 
per cent in production time of 


LET US MODERNIZE 
YOUR PLANT 


C. W. NOFSINGER CO. 


Petroleum ond 
Chemical Engineers 


307 E. 63rd STREET 
KANSAS CITY 13, MO. 


“In Engineering it's the 
People that count” 


batches, also a higher quality and 
uniformity of finished products.” 


Other advantages claimed for the 
new mill include economies made 
possible with revised formulas that 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 


Liquid Liquid Solid 
30% Ph 33% Pb 36% Pb 


Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


THE HARSHAW CHEMICAL¢. 


1945 E. 97th Street e Cleveland 6, Ohio 
Branches In Principal Cities 
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PUT YOUR SHOP “IN THE CHIPS” WITH 
NEW ATLANTIC CUTTING OILS 


ATLANTIC 


For complete information on these improved PROVIDENCE, R. I. 
430 Hospital Trust Bidg. 


oils, contact The Atlantic Refining Company, 
SYRACUSE, ¥. 
260 South Broad Street, Philadelphia 1, Pa., Satins and Genesee Sts. 
PITTSBURGH, PA. 
Chamber of Commerce Bidg. 


CHARLOTTE, N.C. 


LUBRICANTS + WAXES 
1112 South Boulevard PROCESS PRODUCTS 


or any of the offices listed. 
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can be worked with this unit. Proc- 
ess cycles can be speeded with this 
mill which has a 60 to 80 gallon 
per minute put-through, depending 
upon the type of product being 
processed. Basic formulations can 
be revised resulting in numerous 
improvements in many products. 
Engineers report that with the new 
conditions of shear and turbulence 
provided, this mill produces sur- 
prising results over the use of nor- 
mal rotating and counter- rotating 
paddle and scraper action equip- 
ment, greatly speeding processing 
cycles. Many greases may be pro- 
duced at lower steam pressures, 
and it has been found that fewer 
batches are off specifications. 
Features of the new Buxton 
mill include new design, precision 
drilled and hardened disc-plates and 
a direct drive from motor to mill 
with a Morse chain safety coupling 
incorporated in the drive line. Close 
tolerances are observed throughout 
manufacture. Easy inspection and 


ASSURES QUALITY 
IN YOUR PACKAGE 


The same “Know-How” that makes 
Denco the first in the manufacture 
of bentone lubricants, is used in 
everyday production of Denco's 
complete line of greases, oils, ana 
compounds for every lubricating 
and metal-working function. A 
“Know-How” that’s backed by 
fifty years of experience. 


We will produce to your specifica- 
tions, package, label, and ship ac- 
cording to your instructions. 


Call OL. 1-6600 or write today 
DENCO PETROLEUM CO. 


5115 Denison Ave. 
CLEVELAND 2, OHIO 
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maintenance is permitted through 
easily removable outlet and inlet 
housing flanges. These flanges are 
of standard sizes, although special 
sizes can be specified as optional 
equipment. 

The Buxton mill is powered with 
a 30 hp, 1750 rpm General Elec- 
tric, three-phase, 220-volt, 60-cycle 
motor. Other makes are optional. 
In operation, the unit is noticeably 
free of vibration and has been par- 
ticularly valuable in the process- 
ing of new formulae. The Buxton 
Machine & Tool company is lo- 
cated at 2181 Elmwood avenue, 
Buffalo 21, New York. 


Sebacic Acid Price 


Reduction 

A price reduction for sebacic 
acid effective April 28, 1958 has 
been announced by Harchem di- 
vision, Wallace & Tiernan Inc., 
Belleville, N. J. The reason for the 
reduction is a decrease in the cost 
of basic raw materials. The actual 
price reduction amounts to three 
and one-half cents per pound. 

Prices of sebacic acid esters such 
as dibutyl sebacate, dimethyl 
sebacate and dioctyl sebacate are 
also being reduced. All sebacic acid 
ester prices are now being quoted 
on a delivered basis. 

Sebacic acid is a di-basic, straight 
chain aliphatic acid which provides 
more permanence and durability 
than any other di-functional inter- 
mediate. Sebacic acid finds wide 
use in synthetic lubricants, nylon 
fibres, moulding powders, polyure- 
thanes, poly esters and alkyds. 
Sebacic acid esters are used as plasti- 
cizers for vinyls, synthetic rubbers, 
acrylics and a host of other plas- 
tics. 

First American Cab-o-Sil 


Now in Production 

Godfrey L. Cabot, Inc., Bos- 
ton, Massachusetts, manufacturer of 
carbon black and chemicals, has 
announced that the first American- 
made Cab-o-Sil is now in produc- 
tion. The chemicals division of 
Cabot Carbon company, a subsidi- 
ary of Godfrey L. Cabot, Inc., re- 
cently completed a plant at Tus- 
cola, Illinois, for the production of 


silicon dioxide and eventually oth- 
er metallic oxides. 

This plant is Cabot’s latest ad- 
vance in supplying American in- 
dustry’s demand for ultra- fine pig- 
ments. It has an annual capacity of 
five million pounds of silicon di- 
oxide. 

In 1950, Cabot completed a 
cross-licensing arrangement with 
Degussa of Germany, in which 
Cabot obtained the rights to sell 
and produce the fine silica pig- 
ment which the Germans called 
Aerosil. In 1952, Cabot introduced 
this product to the American mar- 
ket by importing it from Ger- 
many. In 1953, the trade name Cab- 
0-Sil® was adopted and a full-scale 
market development was begun. In 
1955, the American demand for the 
product had increased to the point 
where production in this country 
became economical. 

A silicon dioxide, essentially pure 
(99+°.), Cab-o-Sil is as fine as 
cigarette smoke. 

Continued on page 158 


30% LEAD. 
NAPHTHENATE ADDITIVE 


Consistently uniform in metallic 
content and viscosity 


Fully clarified by filtration 


Non-Oxidizing - - - contains no 
unsaturated soaps 


Free from low flash constituents 


your inquiries solicited 


THE McoGEAWN 
CHEMICAL COMPANY 


Detroit *-Grand Rapids Chicago 
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Complete April, 1957-March, 1958 


CONTINUING the valuable series of bound volumes of the NLGI SPOKES- 
MAN, Volume XXI matches earlier issues with complete coverage of the 
technical and marketing articles from April, 1957 through March, 1958 .. . 
twelve issues of the Institute’s technical journal, offering some 33 features 
in all. The green covering with gold lettering matches preceeding volumes 
and the book is a handsome and sturdy reference work for the library or 
the laboratory. Immediate shipment can be made, upon receipt of order. 


Limited Quantities of Volumes 
XIX and XX Are Also in Stock 
For Those Desiring the Series 


Enter my order for a copy of Bound Volume 21 of 
THE NLGI SPOKESMAN 


Check 
| enclose 


NLGI Member Price—$7.00* Company Purchase Order 


Name 
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*Plus Postage Street 


City 
State 


Mail this coupon to 
NATIONAL LUBRICATING GREASE INSTITUTE 
4638 J. C. Nichols Parkway, Kansas City 12, Missouri 
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JAYHAWK 


YOUR ANSWER TO 
BETTER MIXING 
AND BLENDING 


The JAYHAWK MILL is de- 
signed to give high production 
at low cost while mixing and 
blending non-corrosive materi- 
als. Production records achieved 
under actual plant operating 
conditions proves the tremen- 
dous capacity of this mill. No 
machine of similar size or cost 
matches the production of the 
Jayhawk Mill. 


| 
| 
| 
| 


SAVE TIME 
SAVE MONEY 


| 
INCREASE 

PRODUCTION | 

| 

| 


. Built into this modern Jayhawk 
Mill are the features you have 
always wanted. . STRENGTH, 
POWER, COMPACTNESS, 
SIMPLICITY. For more infor- 
mation write or phone... | 


JAYHAWK 


Manufacturing Co., Inc. 
120 N. Adams, Hutchinson, Ks. 


Cab-O-Sil in Production 
Continued from page 156 

Its present applications include: 
reinforcing rubber polymers, sta- 
bilizing lubricating greases, coating 
reproduction paper, adjusting vis- 
cosity of paints and inks and con- 
trolling properties of a wide va- 
riety of industrial powders and liq- 
uids. 


“Chemetron” Is Picked as 
New Name for NCG 


National Cylinder Gas company 
announced that directors had voted 
that the company name be changed, 
because it has been outgrown,” and 
are asking stockholders to approve 
the name “Chemetron corpora- 
tion. 

President Charles J. Haines made 
the announcement at a Chicago 
press conference viewed on closed- 
circuit television by additional news- 
men and businessmen at two lo- 
cations in New York. He said the 
24-year-old “National Cylinder Gas 
Company” name had been satisfac- 
tory while the firm produced only 
industrial gases and equipment us- 
ing gases, but that addition through 
the years of many new product 
lines and serv ices had made it “too 
restictive.” 

Haines said the name finally se- 
lected by the board of directors 

“won every test conducted by two 
research organizations. ‘Chemetron’ 
is appropriately made up of parts 
of the names of three of the many 
major industries served by the com- 
pany—chemicals (‘chem’), metals 
(‘met’) and electronics (‘tron’).” 

The company and its subsidiaries 
have 81 plants located in 31 states, 
and 14 plants in other countries. 

Four new divisions were formed, 
bringing the total to seven: NCG 
division, Tube Turns _ division, 
Pennsylvania Forge division, Per- 
forating Guns Atlas division, Gird- 
ler Construction division, Girdler 
Process Equipment division and 
Chemical Products division. The 
company also has foreign subsidi- 
aries operating in Canada, Venezue- 
la, Colombia, England, Germany 
and Puerto Rico, and two domestic 
affiliates of which it owns 50 per 
cent: Tube Turns Plastics, Inc. 


and Midwest Carbide company. 

The company expects to begin 
using the name “Chemetron Corpo- 
ration” followi ing the annual stock- 
holder meeting on May 6. 


Vulcan Containers Offers 


Literature on New Drums 

Vulcan Containers Inc., pioneer 
Bellwood, Ill., steel shipping con- 
tainer manufacturer, has prepared 
two pamphlets describing specifi- 
cations of new drums recently add- 
ed to its expanded product line. 

One of the pamphlets reviews 
the advantages of Vulcan’s new 
55-gallon, tight- head Uni-Drums 
which interlock because of slightly 
offset rolling hoops. The new 
drums, when unitized, save ship- 
ping space and reduce storage and 
handling costs by eliminating costly 
wood pallets. Because of six- point 
contact between the new drums 
when unitized, rotation and verti- 
cal movement is minimized, thus 
reducing damage in shipment. 

The other Vulcan pamphlet ex- 
plains the uses and describes the ac- 
cessories for open and tight-head, 
55-gallon drums, the single and 
double blade 55-gallon agitator 
drums, the open and closed-head, 
15-gallon drums, and 100- and 120- 
pound capacity open-head grease 
drums. 

Both reference data sources may 
be obtained by writing Dept. PRI, 
Vulcan Contianers Inc., Bellwood. 


API Catalogue Available 

A new and up-to-date catalogue 
of the publications and materials of 
the American Petroleum Institute 
is now available through the trade 
association’s New York headquar- 
ters. 

The 58-page booklet contains 
thumbnail descriptions of each 
publication, the code number and 
costs, and specific instructions on 
how each should be ordered. It aiso 
points out that quantity discounts 
are applicable on many of the pub- 
lications and materials. 

Copies of the catalogue may be 
obtained gratis by contacting the 
Publication Section of the Institute 
at 50 West 50th Street, New York 
20, New York. 
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Better Water-Resistant Greases 
With ADM’s Hydrofol AB Acid 


Many grease manufacturers have discovered 
how ADM Hydrofol AB Acid improves their 
water-resistant sodium and aluminum-based 
greases. The reason is that Hydrofol AB Acid 
is a combination of fatty acids with chain 
lengths ranging from C-14 to C-22. The C-20 
and C-22 acids (arachidic and behenic) make 
up more than half of the total mixture. 
This blend gives a far different structure 
than acids dominantly of one chain length. 
Hydrofol AB Acid gives you a mixture of desir- 
able characteristics, with improved solubility 
plus really remarkable water repellency. Manu- 
facturers of greases for water pumps, springs, 
wheel bearings, chassis, steering mechanisms, 
ball or roller bearings, and other places where 
water resistance is essential have turned to 
Hydrofol AB Acid to solve their problems. 
These same manufacturers have learned to 


rely on ADM’s leadership, reputation, and 
consistent quality. If you somehow have missed 
doing business with ADM, chances are you 
have a pleasant treat ahead of you. Find out 
for yourself why so many people in the grease 
industry order their fatty acids from ADM. 
And, for your future reference, here are the 
specifications for Hydrofol AB Acid: 


SPECIFICATIONS 
Saponification Value 
Color 5%” Lovibond 


DP aniels- 


ADM PRODUCTS: Linseed, Soybean and Marine Oils, Synthetic and Natural Resins, Fatty 
Acids and Alcohols, Vinyl Plasticizers, Hydrogenated Glycerides, Sperm Oil, Foundry 
Binders, Bentonite, Industrial Cereal, Vegetable Proteins, Whect Flour, Dehydrated Alfalfa, 
Livestock and Poultry Feeds. 
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CHEMICAL PRODUCTS DIVISION 
741 Investors Building 
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PACKAGES 


@ The newest grease marketing package 
e@ Immediately available in 8-ounce size 
@ Filled with a product of your choice 


____For outboard motor gear oil or grease 


specialized home automotive or 
shop lubricant 


e@ The most sensational grease marketing 
package 


e Packed to meet your exact requirements 


._—UNDER YOUR OWN LABEL... 
HANDY CARRYING CARTONS... 
.——WITH A PRODUCT OF YOUR CHOICE 


e The most practical grease marketing 
package 

e Heavy viscous gear lubricant application 
made cleanly — quickly — conveniently 


e The full plastic bag when placed in the 
gear case under the heat and pressure 
of the gearing melts to become an inte- 
gral part of the lubricant. NOW, at last, 
no slow, messy product transfer, no con- 

tainer disposal problem. 


WICHITA — KANSAS. 
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How organic chemists put lithium to work 


Recent interest in organolithium compounds owes 
much to the fact that these compounds are soluble 
in hydrocarbons. The reactions of the organolithium 
compounds resemble those of organomagnesium 
compounds, yet have distinct advantages. In solu- 
tion, lithium compounds exhibit a degree of re- 
activity intermediate between alkali and mag- 
nesium reagents. 

Where it is necessary to use ether solvents, it is 
found that organosodium compounds decompose 
most ethers too rapidly. The organomagnesium 
compounds have too slow a reaction rate to be 
useful. With organolithium compounds the desired 
reaction can be completed before the ether is 
substantially attacked. 

To produce intermediates for further reaction, 
certain ethylenic and aromatic systems add lithium 
and other alkali metals to give metallic deriva- 
tives. Lithium appears to react more readily than 
sodium or potassium and sometimes follows a 
different course of reaction. 

Lithium metal and lithium alkyls seem to have 
the ability to direct the course of a polymerization. 
Iso rene has been polymerized to a product con- 


taining over 93% cis-1,4 addition product. Such 
polymers are considered to be the nearest approach 
to natural rubber. This stereospecific behavior of 
lithium catalysts may be useful in other organic 
reactions. 

Reduction by means of alkali metals can be 
accomplished by using sodium in high-boiling sol- 
vents and in liquid ammonia. Recently it has been 
reported that the use of lithium often gives better 
yields. The versatility of lithium as a reducing agent 
in ethylenic and aromatic compounds is shown by 
the selective reduction of the carbon-carbon double 
bond of a conjugated ethylenic ketone using lithium 
in liquid ammonia. A contrasting example is the 
selective reduction of the carbonyl group of an un- 
saturated ketone using lithium aluminum hydride. 

But this is only the beginning. Though the infor- 
mation on lithium in organics is relatively limited, 
its vast potential in this field is already well estab- 
lished. We’ll be glad to share this information with 
you if it can help you in any way with your specific 
organic problem. Address letterhead request to 
Technical Literature Department, Foote Mineral 
Co., 402 Eighteen W. Chelten Bldg., Phila. 44, Pa. 
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Make “Any Formula’ Greases 
to EXACT Specifications 
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